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ABSTRACT 
The main aim of this study is to explore the effects of risk factors contributing to death in the 
elderly American population. To achieve this purpose, we constructed Cox proportional hazard 
regression models and logistic regression models with the complex survey dataset from the 
national Second Longitudinal Study of Aging (LSOA II) to calculate the hazard ratios (HR)/odds 
ratios (OR) and confidence interval (CI) of risk factors. Our results show that in addition to 
chronic disease conditions, many risk factors, such as demographic factors (gender and age), 
social factors (interaction with friends or relatives), personal health behaviors (smoking and 
exercise), and biomedical factors (Body mass index and emotional factors) have significant 
effects on death in the elderly American population. This will provide important information for 
elderly people to prolong lifespan regardless of whether they have chronic disease/diseases or 
not. 
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CHAPTER 1    INTRODUCTION 
Population aging is becoming an increasing important issue in the USA. Aging is an inherent and 
irreversible complex event which gradually leads to changes in the body structure, decreased 
functional capacity and increased probability of death (Kovaiou and Grubeck-Loebenstein 2006). 
In human beings, old age is the final stage of the normal life span. Although there are not 
commonly used definitions of old age, for statistical and public health purpose, the age of 65 
years or older is often regarded as a definition of elderly or older person (Baum 1983). 
According to the U.S. Census Bureau, the older population is 39.6 million in 2009, an increase of 
4.3 million, or 12.5% since 1999. That means one in every eight, or 12.9% of the population is 
an older American (U.S. Census Bureau. 2011). In addition, population aging is becoming an 
increasingly important issue worldwide. The world’s age 65 and older population is projected to 
triple from 516 million in 2009 to 1.53 billion in 2050, according to Census Bureau projections 
(U.S. Census Bureau. 2009).   
Population aging also leads to important development issues for public health. As the older 
population continues to increase in size and proportion, aging contributes to new public health 
challenges for policy-makers. Because chronic diseases are not curable, the prevalence of 
chronic diseases increases with an aging population. According to a report from Centers for 
Disease Control and Prevention (CDC), at least 80% of older Americans are living with at least 
one chronic disease and 50% of older Americans live with at least two chronic diseases (CDC 
2003). Public expenditure on health takes up a large part of government budgets. According to a 
statistical report, more than 2/3 of health care costs are for treating chronic diseases among older 
Americans (Hoffman, Rice et al. 1996). Heart disease, stroke, cancer, diabetes, and arthritis are 
the most common chronic diseases in the U.S elderly population.  
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Usually, chronic diseases will continue to exist in an individual through life. According to the 
World Health Organization, chronic diseases are diseases of long duration and generally slow 
progression (Brundtland 2002). Although some chronic diseases are preventable, such as some 
kinds of lung cancer can be prevented by avoiding tobacco, most chronic disease are not 
preventable because the mechanisms of these diseases have not been completely understood.  In 
addition, the characteristics of chronic diseases are that they do not resolve spontaneously and 
are not cured completely by medication. Therefore, once a person has a chronic disease, the 
chronic disease will accompany him/her for the rest of their life.  
In the U.S., although the cost for chronic diseases accounts for about 70 percent of healthcare 
spending, the leading causes of death are still chronic diseases. Chronic diseases are not always 
the cause of death, however, heart disease, cancer and stroke account for more than 50% of all 
deaths each year (Kung, Hoyert et al. 2008).  
In addition to chronic diseases, some risk factors are responsible for death. The common risk 
factors include demographic factors (gender, race and age), family factors (marital status and 
relationship), social factors (interaction with friends or relatives), personal health behaviors 
(smoking, alcohol drinking and exercise), biomedical factors (body mass index, genetic and 
emotional factors) and environmental factors (education, income and region). For example, men 
usually have higher mortality than women (Gorman and Read 2007). Social activities are 
effective in reducing the risk of death in elderly population (Glass, de Leon et al. 1999). 
According to the CDC, smoking can reduce quality of life and life expectancy (CDC 2004). In 
addition, exercise can also lower the risk of death according to a Finnish twin cohort study 
(Kujala, Kaprio et al. 1998). All these examples provide evidence that many risk factors play 
important roles in risk of death. 
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Since chronic diseases and risk factors all contribute to death, the effects of risk factors on death 
may be more complex in the elderly populations because the prevalence of chronic diseases in 
these elderly people is higher than general population. The complex interaction between chronic 
diseases and risk factors can contribute to the death process because death usually occurs after a 
more or less long period of patients with chronic diseases. Chronic disease conditions are 
difficult to change for elderly population, but risk factors can change. That means that although 
these elderly people have some chronic diseases, they are more likely to increase survival time if 
they keep healthy personal behaviors and social lifestyle. Therefore, better understanding these 
risk factors, such as social activity, smoking, exercise and emotional factors, along with their 
associated interactions with chronic diseases can help us to identify new opportunities for 
extending the lifespan of elderly people with chronic disease.   
Therefore, the purpose of this study is to explore the effects of risk factors on death in the elderly 
population. To achieve this purpose, we construct Cox proportional hazard regression models 
and logistic regression models with complex survey dataset from the national Second 
Longitudinal Study of Aging (LSOA II) to calculate the hazard ratios (HR)/odds ratios (OR) and 
confidence interval (CI) of risk factors. This study is divided into 3 sections. Part 1 is on the 
prevalence of chronic diseases in elderly American population. Part 2 is survival function 
estimation for risk factors on death and the hazard ratio analysis for adjusting with chronic 
disease conditions and all other risk factors include demographic factors, family factors, social 
factors, personal health behaviors, biomedical factors and environmental factors. Part 3 is an 
association analysis between emotional health status and other risk factors (such as demographic 
factor, social factors, personal health behaviors, biomedical factors and chronic disease 
condition). Our results show that in addition to chronic disease conditions, many risk factors, 
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such as demographic factors (gender and age), social factors (interaction with friends or 
relatives), personal health behaviors (smoking and exercise), and biomedical factors (body mass 
index and emotional factor) have significant effects on death in the elderly American population. 
This will provide important information for prolonging the lifespan of elderly people with or 
without chronic diseases. 
 
CHAPTER 2    METHODS AND PROCEDURES 
2.1    Data Sources 
The data used in this study are obtained from the Longitudinal Studies of Aging (LSOAs), a 
publicly available database. LSOAs are multicohort studies of persons 70 years of age and over. 
They are designed primarily to measure changes in the health, functional status, living 
arrangements, and health services utilization of two cohorts of Americans as they move into and 
through the oldest ages (Crimmins, Saito et al. 1997; Mihelic and Crimmins 1997). The project is 
comprised of four surveys: the 1984 Supplement on Aging (SOA), the 1984-1990 Longitudinal 
Study of Aging (LSOA), the 1994 Second Supplement on Aging (SOA II), and the 1994-2000 
Second Longitudinal Study of Aging (LSOA II). 
2.2    Survey Design and participants 
In the present study, only the dataset of the second cohort study are analyzed. The survey's 
design and procedures has been published elsewhere (NCHS 2009; Liu and Newschaffer 2010). 
In brief, the LSOA II is a collaborative effort between the National Center for Health Statistics 
(NCHS) and the National Institute on Aging. The goals of the LSOA II study are to better 
understand disability pathways and interrelationships between determinants and functional 
outcomes among older adults. The LSOA II is a longitudinal study with a nationally 
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representative sample consisting of 9,447 civilian noninstitutionalized persons, 70 years and 
older of age at the time of their baseline interview. This baseline interview, also known as the 
Second Supplement on Aging (SOA II), was conducted between 1994 and 1996. The SOA II 
was conducted as a supplement to the 1994 National Health Interview Survey (NHIS). The NHIS 
is a continuous survey of the civilian noninstitutionalized population of the United States. It 
relies on a multistage complex sample design. Interviews are conducted throughout the year, in-
person in each sampled household. Approximately 40,000 households, representing 41,000 
families and 103,500 persons, are included in the NHIS each year. The NHIS is comprised of a 
core questionnaire and a number of topical supplement questionnaires. The LSOA II followed 
this cohort of participants through two follow-up interviews during the periods of 1997–1998 
and 1999–2000 (Liu and Newschaffer 2010). The study sample has additionally been linked with 
the National Death Index (NDI), called the LSOA II Linked Mortality File (CDC 2006). The 
LSOA II Linked Mortality File provides mortality follow-up data from the date of SOA II 
interview (1994-1996) through December 31, 2006. Mortality ascertainment is based primarily 
upon deaths previously identified during one of two follow-up interviews, in 1997-1998 and 
1999-2000, and results from a probabilistic match between LSOA II and NDI death certificate 
records. Linkage of the LSOA II survey participants with the NDI provides the opportunity to 
conduct a vast array of outcome studies designed to investigate the association of a wide variety 
of health factors with mortality. NCHS recommends that researchers use the new linked 
mortality file as it supersedes the prior data release of the LSOA II Linked Mortality File. In the 
present study, of the 9,447 subjects, there were 8,235 white Americans, 1,009 African Americans 
and 203 classified as other. These 203 cases were excluded because each of the remaining 
minority groups had a small sample size. In addition, there were 31 missing status for live and 
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deceased. In this study, these 31 cases were regarded as live subjects. Therefore, the final data 
analysis included a sample size of 9,244 (97.85%) participants from the LSOA II, including 
3,547 live subjects and 5,697 deceased subjects.  
Because the National Health Interview Survey (NHIS) uses a multistage sample design to 
represent the civilian non-institutionalized population of the United States, weights must be used 
to make accurate estimates from the NHIS data. The weights are a product of four components 
which take into account the complex multistage probability design: probability of selection, 
household non-response adjustment within segment, first-stage ratio adjustment and post-
stratification by age-sex-race. In addition to the weight, the LSOA II file also includes the Full 
Sample Stratum Identifier, the Pseudo Primary Sampling Unit (PSU) Codes, and the Type of 
PSU to provide the analyst the capability of using replication approaches or Taylor linearization 
approaches for variance estimation. These variables and weights are necessary for directly 
calculating sampling variances (NCHS 2009). 
2.3    Risk factors to health and death 
Health and death are affected by many factors, and those factors that are associated with disease 
or death are known as risk factors. Risk factors in this study include demographic factors, family 
factors, social factors, personal health behaviors factors, biomedical factors and environmental 
factors. Demographic factors of participants include age, gender, race. Although this population 
is elderly, for comparing the difference of age stages, we expand  the classification of those ages 
65 and older to include three sub-populations commonly referred to as the  young old (between 
65 and 74 years old) ,  old ( between 74 and 84 years old ) and the  oldest  old (85 and over years 
old) groups. Family factors include marital status and family relation. Marital status is 
determined using responses to the question, “Are you now married, widowed, divorced, 
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separated, or have you never been married?” Family relationship is determined by response to 
the question “who do you live with?” There were 3 categories for family relationship according 
to the response (living alone, living with spouse and living with others).  Social factors, as social 
activities, are determined using responses to the question, “Did you get together with friends or 
neighbors?” and “Did you get together with relatives?” Personal health behaviors factors include 
smoking (now smoke cigarettes every day or some day), drink alcohol (drink alcohol every day 
or every week) and exercise (regular exercise routine). Biomedical factors include body mass 
index (BMI), genetic factor (“mother still living” or “father still living”) and emotional health 
condition (“Would you say your health in general is excellent, very good, good, fair, or poor?”). 
BMI is calculated as weight in kilograms divided by the square of height in meters. Persons were 
considered obese if their BMI was ≥30 kg/m2 (Douketis, Paradis et al. 2005). Overweight was 
defined as 25<=BMI<30 kg/m
2
.  Underweight was defined as BMI < 18.5 kg/m
2
. In this study, 
we divided the elderly population into 3 groups according with their BMI: overweight 
(BMI >=25), normal (25>BMI>=18.5) and underweight (BMI <18.5). If a person’s parent lives a 
longer life, then the person will have higher probability to live a longer life. Therefore, we take 
parent still living as a genetic factor for survival analysis. When people are asked to rate their 
health, those with chronic conditions are generally more likely than the population as a whole to 
report that they are in fair or poor health condition. Therefore, we take this self-report health 
status as an emotional factor. Environmental factors include education, family income (family 
income $20,000 or more) and region (Northeast, Midwest, South and West). Chronic disease 
conditions of depression, cataracts, glaucoma, blindness, deafness, osteoporosis, diabetes, 
arthritis, bronchitis or emphysema, hypertension, asthma, heart disease, stroke and cancer are 
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defined according to participants’ self-reports of physician diagnosed disease (for example, 
doctor said you had arthritis).  
2.4    Outcome Variables 
In survival analysis, survival time (years of survival from baseline to death or to December 31, 
2006) and survival status (alive or deceased) are the outcome variables. In logistical model, 
categorical variable health status (excellent, very good, good, fair, or poor) was the outcome 
variable. 
2.5    Statistical Analysis 
In the first part analyses, we examined differences in frequency of demographic factors, family 
factors, social factors, personal health behaviors factors, biomedical factors, environmental 
factors and chronic diseases by racial groups by the use of chi-square analysis for categorical 
variables. The chi-square test invoked by the CHISQ option is the Rao-Scott design-adjusted chi-
square test, which takes the sample design into account, such as strata, primary sample units, and 
sampling weights, and provides inferences for the entire study population. To produce the Rao-
Scott chi-square statistic, PROC SURVEYFREQ first computes the usual Pearson chi-square 
statistic based on the weighted frequencies, and then adjusts this value with a design correction 
(Rao and Scott 1979; SAS Institute Inc 2005). 
In the second part analyses, we did survival analysis for this complex survey dataset. When X is 
a continuous random variable, the survival function is the complement of the cumulative 
distribution function, that is, 
                            
 
 
; 
When X is a discrete, 
                      . 
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The hazard rate is defined by 
            
               
  
. 
When X is a continuous random variable, then 
     
    
    
  
         
  
; 
when X is a discrete random variable, the hazard function is given by 
                  
     
       
          (Klein and Moeschberger 2003). 
We examined survival function and hazard function according to demographic factors, family 
factors, social factors, personal health behaviors, biomedical factors, environmental factors and 
chronic diseases by the use of PROC LIFETEST. We also constructed Cox proportional hazard 
model for this complex sample dataset. This model is considered semi-parametric and assumes 
continuous time with proportional hazards among covariates. Let        be the hazard rate at 
time t for an individual with risk vector  . The basic model due to Cox (1972) is as follows: 
               
  ), 
where       is an arbitrary baseline hazard rate,                
  is a parameter vector, and 
     ) is a known function (Cox 1972). We examined the model with SAS PROC 
SURVEYPHREG.  From this procedure, we could get the hazard ratio, which is the ratio of the 
probability that an event will occur at time t, given that it has not yet occurred. This ratio is 
represented by the following equation: 
     
                                    
                               
          . 
This SAS PROC SURVEYPHREG also takes into account the complex survey sample design 
factors, such as strata, primary sample units, and sampling weights. This Cox proportional 
regression model was constructed to calculate the hazard ratios (HR) and confidence interval (CI) 
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of risk factors for survival function. All the hazard ratios were adjusted for demographic factors, 
family factors, social factors, personal health behaviors factors, biomedical factors, 
environmental factors and chronic diseases variables. The Cox proportionality assumption was 
tested via visual examinations of “log-log” plots (SAS Institute Inc 2005). 
In the third part analyses, in addition to the Rao-Scott design-adjusted chi-square test method, we 
constructed polytomous logistic regression model. For nominal response logistic models 
(McFadden 1974), where the N+1(N>=1) possible responses, the logit model can be: 
    
         
           
                    
where the α1, …, αN are N intercept parameters and the β1, …, βN are N vectors of parameters. 
This SAS PROC SURVEYLOGISTIC also takes into account the complex survey sample design 
factors, such as strata, primary sample units, and sampling weights. This multivariate logistic 
regression model was constructed to calculate the odds ratios (OR) and confidence interval (CI) 
of risk factors for fair or poor emotional health variable. All the odds ratios were adjusted with 
demographic factors, family factors, social factors, personal health behaviors factors, biomedical 
factors, environmental factors and chronic diseases variables.  
To account for the complex sampling design of the LSOA II, SAS software (version 9.2, SAS 
Institute, Cary, NC) was used for complex survey dataset analysis. Because of the large sample 
size and sampling weighting procedures, the study results had narrow 95% confidence intervals. 
A two-sided p value <.05 was considered to be statistical significance. 
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CHAPTER 3    RESULTS 
PART 1    BASELINE DESCRIPTIVE ANALYSIS 
3.1.1    Demographic characteristics of Participants  
 
 
Figure 1.  Characteristics of participants by sex, race and age 
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Table 1.  Characteristics of participants in baseline survey, LSOA II, 1994 
 White American African American  
 % SEP % SEP p-value 
Males (n) 3297  361   
Percent of total participants 93.49  6.51   
Age      0.5328 
    70-74 years old 41.53 0.78 44.35 2.75  
    75-84 years old 50.59 0.82 47.25 2.72  
    85  years old and over 7.88 0.52 8.40 1.76  
Education     <.0001 
    Elementary school 6.24 0.41 30.46 2.22  
    Middle school 17.49 0.71 20.66 1.79  
    High school 45.09 0.84 36.97 3.16  
    College 31.18 1.00 11.91 1.66  
Family income     <.0001 
    Less than $20,000 45.88 1.05 72.62 2.14  
    $20,000 or more 54.12 1.05 27.38 2.14  
MARITAL_STATUS     <.0001 
    Married 75.57 0.75 58.04 2.74  
    Widowed 15.73 0.51 22.29 2.28  
     Divorced 4.24 0.37 13.49 2.29  
     Never married 4.46 0.35 6.18 1.30  
      
Females (n) 4938  648   
Percent of total participants 92.09  7.91   
Age      0.1835 
    70-74 years old 35.99 0.65 39.88 2.13  
    75-84 years old 52.02 0.67 49.16 2.23  
    85  years old and over 11.99 0.51 10.96 1.24  
Education     <.0001 
    Elementary school 6.63 0.36 21.54 1.71  
    Middle school 16.64 0.68 26.26 2.09  
    High school 53.50 0.74 40.80 2.31  
    College 23.23 0.68 11.40 1.40  
Economic status     <.0001 
    Less than $20,000 60.33 0.81 81.35 1.96  
    $20,000 or more 39.67 0.81 18.65 1.96  
Marital status     <.0001 
    Married 36.16 0.76 20.44 1.29  
    Widowed 52.81 0.71 64.02 1.61  
     Divorced 5.18 0.34 9.39 1.12  
     Never married 5.85 0.33 6.15 1.02  
LSOA II = the Second Supplement on Aging;   SEP = standard error of proportion, estimated using SAS sampling weighting procedures. 
 
Of 9,244 participants in this study, there were 3,297 (36%) white American males, 361 (4%) 
African-American males, 4,938 (53%) white American females and 648 (7%) African American 
females.  Table 1 show that there was no significant difference of percentage of age groups 
between white American and African American participants for both genders.  In both genders, 
white American participants were more educated when compared with African American 
participants (p<.001).  White American participants had higher economic income than African 
American participants for both males and females.  In addition, in both genders, African 
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American participants had a significantly greater rate of divorce and widow ship, and lower 
marriage rate when compared with white American participants. 
3.1.2    Risk factors of Participants for death 
Table 2 shows that white American participants had a higher percentage to living with his/her 
spouse than African American participants for both genders.  In both genders, white American 
participated in more social activities when compared with African American participants 
(p<.0001). African American men had a significantly greater smoking rate than white men 
(p< .0001), while they had a lower alcohol consumption rate than white men (p<.0001). There 
was no difference in exercise rate for both African American men and white men. For women, 
white American participants had greater rate of alcohol consumption and exercise when 
compared with African American women. There was no difference in rate of smoking for both 
African American women and white women. There were more overweight African American 
women than white women, while there were more underweight African American men than 
white men according BMI. There were more white American participants from Northeast and 
more African American participants from South of the USA for both genders. In both gender, 
more white American participants thought they were healthier when compared with African 
American participants. In addition, in both gender, African American participants had similar 
rate of parent still living when compared with white American participants. 
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Table 2.  Risk factors of participants for death 
 White American African American  
 % SEP % SEP p-value 
Males       
FAMILY RELATIONSHIP     <.0001 
    Living alone 17.84 0.74 25.00 2.65  
    Living with spouse 76.48 0.75 61.02 2.67  
    Living with other 5.68 0.49 13.98 2.07  
SOCIAL ACTIVITY      
    Together with friends or neighbors 72.87 1.01 61.84 2.99 <.0001 
    Together  with relatives 74.53 0.78 65.69 3.02 0.0027 
PERSONAL HEALTH  BEHAVIORS      
    Smoking 9.95 0.51 23.20 2.19 <.0001 
    Drinking alcohol 26.135 0.85 16.30 1.56 <.0001 
    Exercise                                                        42.37 0.92 36.24 3.10 0.0549 
Biomedical factors      
BMI     <.0001 
    Overweight 54.99 0.93 52.86 2.74  
    Normal 43.31 0.91 41.77 2.62  
    Underweight 1.70 0.20 5.37 1.13  
PARENT STILL LIVING 2.50 0.28 3.44 1.03 0.3472 
HEALTH STATUS     <.0001 
    Excellent 16.68 0.68 8.53 1.64  
    Very Good 22.32 0.75 17.50 2.23  
    Good 34.18 0.85 29.01 2.55  
    Fair 17.85 0.69 31.27 2.87  
    Poor 8.97 0.51 13.69 1.94  
REGION     <.0001 
    Northeast 22.74 0.81 11.32 1.73  
    Midwest 26.20 0.89 21.63 2.94  
    South 30.51 1.16 58.68 3.19  
    West      20.55 0.89 8.37 1.13  
      
Females       
FAMILY RELATIONSHIP     <.0001 
    Living alone 46.40 0.74 45.30 1.93  
    Living with spouse 37.66 0.74 21.95 1.40  
    Living with other 15.94 0.56 32.75 2.05  
SOCIAL ACTIVITY      
   Together with friends or neighbors 72.17 0.72 58.48 2.00 <.0001 
   Together with relatives 77.53 0.62 69.92 1.88 <.0001 
PERSONAL HEALTH  BEHAVIORS      
    Smoking 9.01 0.38 8.46 1.11 0.6410 
    Drinking alcohol 13.37 0.61 3.63 0.84 <.0001 
    Exercise                                                        37.05 0.74 24.53 1.85 <.0001 
Biomedical factors      
BMI     <.0001 
    Overweight 46.28 0.75 66.84 1.78  
    Normal 48.09 0.75 28.98 1.62  
    Underweight 5.63 0.30 4.18 0.91  
PARENT STILL LIVING 2.34 0.20 3.03 0.70 0.2765 
HEALTH STATUS     <.0001 
    Excellent 13.83 0.51 9.52 1.36  
    Very Good 24.14 0.63 18.41 1.71  
    Good 35.12 0.71 30.46 1.95  
    Fair 18.26 0.56 26.10 1.83  
    Poor 8.65 0.40 15.51 1.73  
REGION     <.0001 
    Northeast 23.66 0.76 17.16 1.60  
    Midwest 26.77 0.74 16.01 2.16  
    South 31.58 0.94 58.82 2.61  
    West      17.99 0.65 8.01 1.08  
    BMI = Body mass index;   SEP = standard error of proportion, estimated using SAS sampling weighting procedures. 
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3.1.3    Prevalence of chronic diseases in elderly population 
 
Figure 2.  Percentage of chronic diseases in the elderly population 
 
Table 3.  Percentage of chronic diseases in elderly population 
 White American African American  
 % SEP % SEP p-value 
Males       
Depressed   5.44 0.36 4.37 1.24 0.4563 
Cataracts 20.14 0.70 21.23 2.41 0.6562 
Glaucoma 6.32 0.45 10.37 1.62 0.0045 
Blindness 5.54 0.35 9.77 2.20 0.0184 
Deafness 18.15 0.70 9.23 1.67 <.0001 
Osteoporosis 1.36 0.18 0.48 0.22 0.0261 
Diabetes 11.88 0.55 19.24 2.51 0.0006 
Arthritis 38.35 0.89 44.70 3.08 0.0426 
Emphysema 9.86 0.58 6.30 1.43 0.0583 
Asthma 5.34 0.40 3.40 0.69 0.0350 
Hypertension 29.55 0.73 40.90 2.52 <.0001 
Heart disease 23.98 0.67 17.39 2.01 0.0047 
Stroke 9.42 0.55 12.21 1.71 0.0914 
Cancer 21.60 0.70 10.53 1.66 <.0001 
      
Females       
Depressed   9.25 0.47 8.92 1.50 0.8328 
Cataracts 27.59 0.64 34.52 2.15 0.0017 
Glaucoma 7.93 0.35 17.15 1.79 <.0001 
Blindness 5.91 0.31 6.28 0.92 0.6995 
Deafness 13.44 0.46 7.77 1.09 <.0001 
Osteoporosis 12.29 0.45 3.93 0.71 <.0001 
Diabetes 10.14 0.44 20.18 1.38 <.0001 
Arthritis 51.50 0.71 62.58 1.84 <.0001 
Emphysema 10.07 0.42 6.29 1.00 0.0024 
Asthma 5.77 0.36 6.83 1.00 0.2871 
Hypertension 37.22 0.65 55.21 2.05 <.0001 
Heart disease 18.33 0.51 17.12 1.49 0.4434 
Stroke 6.95 0.37 11.72 1.36   0.0001 
Cancer 16.05 0.52 6.14 0.88 <.0001 
The type of chronic conditions in elderly population that are common varies considerably with 
sex and racial groups. Figure 2 and table 3 show that the seven most prevalent conditions for 
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men and women in both white Americans and African Americans were different. For example, 
the seven most prevalent conditions for white men were: arthritis (38.35%), hypertension 
(29.55%), and heart disease (23.98%), cancer (21.60%), cataracts (20.14%), deafness (18.15%) 
and diabetes (11.88%). The seven most prevalent conditions for white women were: arthritis 
(51.50%), hypertension (37.22%), cataracts (27.59%), heart disease (18.33%), cancer (16.05%), 
deafness (13.44%) and osteoporosis (12.29%). The seven most prevalent conditions for African 
American men were: arthritis (44.70%), hypertension (40.90%), cataracts (21.23%), heart 
disease (17.39%), stroke (12.21%), cancer (10.53%) and glaucoma (10.37%). The seven most 
prevalent conditions for African American women were: arthritis (62.58%), hypertension 
(55.21%), cataracts (34.52%), diabetes (20.18%), glaucoma (17.15%), heart disease (17.12 %) 
and stroke (11.72%). 
3.1.4    Percentage of different kind of cancers in people with cancer. 
Table 4.  Percentage of different kind of cancer in people with cancer 
 White American African American  
 % SEP % SEP p-value 
Males       
    Colon    11.98 1.30 7.16 4.55 0.4031 
    Skin  38.22 1.92 3.87 2.73 <.0001 
    Uterine  0 0 0 0  
    Prostate  32.69 1.89 58.59 8.22 0.0015 
    Stomach  1.49 0.52 6.19 4.35 0.0526 
    Leukemia  1.37 0.47 0 0  
    Breast  0 0 0 0  
    Cervical  0 0 0 0  
    Lung  4.65 0.89 7.73 4.96 0.4499 
    Other  17.33 1.45 26.84 7.27 0.1402 
Females       
    Colon    13.00 1.25 10.52 4.65 0.6352 
    Skin  29.67 1.72 2.81 2.76 0.0005 
    Uterine  13.78 1.32 9.93 4.30 0.4492 
    Prostate  0 0 0 0  
    Stomach  1.42 0.40 3.59 3.50 0.3492 
    Leukemia  0.48 0.24 0 0  
    Breast  33.88 1.77 43.32 7.94 0.2266 
    Cervical  3.81 0.65 13.53 5.82 0.0051 
    Lung  3.58 0.68 6.39 4.35 0.4105 
    Other  11.04 1.15 8.19 4.73 0.6041 
 
We found that white American participants had a significantly greater rate of cancer when 
compared with African American participants for both genders (p<.0001, table 3). Furthermore, 
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we also found that the type of cancer in the elderly population that was common varies 
considerably with sex and racial groups. For example, the four most prevalent cancers for white 
men were: skin cancer (38.22%), prostate cancer (32.69%), colon cancer (11.98%) and lung 
cancer (4.65%). The four most prevalent cancers for white women were: breast cancer (33.88%), 
skin cancer (29.67%), uterine cancer (13.78%), and colon cancer (13.00 %). The four most 
prevalent cancers for African American men were: prostate cancer (58.59%), lung cancer 
(7.73%), colon cancer (7.16%) and stomach cancer (6.19%). The four most prevalent cancers for 
African American women were: breast cancer (43.32%), cervical cancer (13.53%), colon cancer 
(10.52%) and uterine cancer (9.93%). 
3.1.5    Prevalence of chronic disease in different age groups. 
Table 5.  Percentage of chronic disease in different age groups 
  70-74 years old 74-85 years old 85 years old and over  
 % SEP % SEP % SEP p-value 
White American (M)        
Depressed   5.37 0.62 5.19 0.46 7.41 1.72 0.3435 
Cataracts 15.53 1.00 23.25 1.03 24.50 2.27 <.0001 
Glaucoma 4.59 0.59 7.63 0.64 7.06 1.69 0.0030 
Blindness 3.56 0.46 6.07 0.55 12.57 2.37 <.0001 
Deafness 13.96 0.95 19.35 0.88 32.55 2.73 <.0001 
Osteoporosis 1.16 0.24 1.52 0.27 1.39 0.46 0.5110 
Diabetes 12.72 0.88 11.53 0.73 9.70 2.10 0.3527 
Arthritis 35.33 1.30 40.76 1.21 38.87 3.40 0.0137 
Emphysema 8.71 0.81 11.34 0.85 6.50 1.42 0.0081 
Asthma 5.04 0.55 5.88 0.65 3.52 1.06 0.2293 
Hypertension 31.77 1.16 29.07 1.06 20.97 2.71 0.0022 
Heart disease 23.15 1.05 24.86 1.04 22.69 2.41 0.4619 
Stroke 7.18 0.69 11.07 0.82 10.55 1.90 0.0009 
Cancer 19.45 0.92 23.53 1.05 20.53 2.45 0.0133 
        
African American (M)        
Depressed   2.40 1.38 7.00 2.21 0 0  
Cataracts 17.92 4.30 22.97 3.05 28.90 5.55 0.3439 
Glaucoma 10.21 1.85 10.82 2.74 8.65 3.92 0.9196 
Blindness 8.07 3.93 10.24 1.97 16.18 5.54 0.5087 
Deafness 5.09 2.11 10.84 2.82 22.04 5.84 0.0190 
Osteoporosis 1.09 0.51 0 0 0 0  
Diabetes 22.72 4.37 17.12 3.35 12.71 6.28 0.4098 
Arthritis 43.03 3.99 46.12 3.62 45.51 9.08 0.8361 
Emphysema 6.66 1.78 7.08 2.35 0 0  
Asthma 5.39 1.18 2.14 0.70 0 0  
Hypertension 38.76 4.00 40.50 3.85 54.38 7.78 0.2925 
Heart disease 12.63 2.47 20.86 2.78 22.97 5.90 0.0418 
Stroke 11.41 1.87 12.35 2.22 15.68 5.92 0.7211 
Cancer 10.49 2.46 10.85 1.98 8.89 3.61 0.9209 
        
White American (F)        
Depressed   8.67 0.67 9.85 0.67 8.43 1.07 0.3067 
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Cataracts 23.15 0.96 29.70 0.86 31.75 1.89 <.0001 
Glaucoma 6.87 0.64 8.41 0.51 9.08 1.05 0.0942 
Blindness 3.53 0.46 6.11 0.45 12.17 1.25 <.0001 
Deafness 9.02 0.71 13.54 0.63 26.32 1.94 <.0001 
Osteoporosis 12.62 0.74 11.74 0.63 13.75 1.37 0.3325 
Diabetes 11.25 0.75 10.03 0.58 7.31 0.99 0.0136 
Arthritis 49.79 1.08 52.24 0.92 53.44 2.02 0.1201 
Emphysema 11.12 0.70 10.31 0.55 5.90 0.83 0.0001 
Asthma 6.79 0.56 5.60 0.46 3.47 0.68 0.0025 
Hypertension 34.73 1.01 39.38 1.01 35.37 1.93 0.0045 
Heart disease 14.81 0.89 19.53 0.71 23.68 1.68 <.0001 
Stroke 5.40 0.48 7.04 0.51 11.23 1.11 <.0001 
Cancer 15.87 0.81 16.00 0.70 16.79 1.52 0.8504 
        
African American (F)        
Depressed   10.35 1.63 7.08 1.98 11.93 3.68 0.2740 
Cataracts 29.47 2.49 39.25 2.54 31.67 4.66 0.0043 
Glaucoma 17.35 2.85 17.24 2.64 15.97 3.16 0.9639 
Blindness 5.35 1.51 6.28 1.36 9.69 2.60 0.3803 
Deafness 6.08 1.46 7.78 1.32 13.88 3.99 0.0670 
Osteoporosis 3.41 1.13 3.61 0.98 7.22 2.62 0.2841 
Diabetes 24.21 2.62 18.14 2.02 14.65 4.38 0.1197 
Arthritis 59.05 3.07 66.59 2.54 57.49 6.03 0.1344 
Emphysema 9.16 1.52 4.16 0.97 5.46 3.37 0.0618 
Asthma 5.45 1.46 7.74 1.31 7.78 3.38 0.5499 
Hypertension 56.05 2.98 55.10 2.74 52.64 6.11 0.8757 
Heart disease 14.31 2.22 16.99 2.00 27.96 5.03 0.0215 
Stroke 7.80 1.49 14.59 2.19 13.08 3.61 0.0236 
Cancer 4.29 0.97 5.24 0.91 16.88 4.41 <.0001 
 
The type of chronic disease that was common varies considerably with age. From table 5, we 
found there were significant increases in rates of cataracts, glaucoma, blindness, deafness and 
stroke for white men from young old population to old or oldest old population, while the rate of 
hypertension was significantly decreased (p<.01).  For African American men, only the rates of 
deafness and heart disease were significantly increased from young old population to old or 
oldest old population. For white women, there were significant increased rates of cataracts, 
blindness, deafness, heart disease and stroke from young old population to old or oldest old 
population, while the rates of diabetes, emphysema and asthma were significantly decreased.  In 
addition, for African American women, only the rates of heart disease, stroke and cancer were 
significantly decreased from young old population to old or oldest old population. 
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3.1.6    Percentage of different kind of cancers in different age groups. 
Table 6.  Percentage of different kind of cancer in different age groups 
 70-74 years old 74-85 years old 85 years old and over  
 % SEP % SEP % SEP p-value 
White American (M)        
    Colon    11.34 1.85 11.11 1.63 21.55 5.20 0.0712 
    Skin  38.45 3.27 37.29 2.18 43.88 6.36 0.6191 
    Uterine  0 0 0 0 0 0  
    Prostate  27.27 2.95 36.57 2.94 31.13 5.14 0.0465 
    Stomach  1.90 1.01 1.40 0.57 0 0  
    Leukemia  1.82 0.87 1.24 0.54 0 0  
    Breast  0 0 0 0 0 0  
    Cervical  0 0 0 0 0 0  
    Lung  5.68 1.28 3.86 0.80 5.33 3.70 0.5630 
    Other  17.00 2.04 18.01 1.73 13.96 4.02 0.6782 
        
African American (M)        
    Colon    14.80 1.60 1.28 0.08 0 0  
    Skin  0 0 7.95 0.50 0 0  
    Uterine  0 0 0 0 0 0  
    Prostate  62.58 6.01 51.12 3.24 85.16 4.22 <.0001 
    Stomach  14.02 7.63 0 0 0 0  
    Leukemia  0 0 0 0 0 0  
    Breast  0 0 0 0 0 0  
    Cervical  0 0 0 0 0 0  
    Lung  10.67 1.16 4.03 3.872 14.84 4.22 0.2610 
    Other  17.04 1.85 39.65 3.65 0 0  
        
White American (F)        
    Colon    9.92 1.67 13.69 1.73 18.92 3.80 0.0478 
    Skin  27.28 2.61 30.27 1.91 33.93 4.54 0.3986 
    Uterine  19.01 2.61 12.67 1.61 3.49 1.49 0.0003 
    Prostate  0 0 0 0 0 0  
    Stomach  0.97 0.55 1.40 0.51 2.75 1.56 0.4001 
    Leukemia  0.74 0.52 0.44 0.23 0 0  
    Breast  34.81 2.68 34.32 2.13 29.39 4.25 0.5265 
    Cervical  5.18 1.11 3.12 0.87 2.79 1.35 0.1889 
    Lung  3.35 1.09 4.08 0.94 2.14 1.51 0.6363 
    Other  10.57 1.81 11.82 1.30 9.17 2.96 0.7008 
        
African American (F)        
    Colon    9.69 1.40 11.24 3.44 10.28 9.62 0.9820 
    Skin  0 0 0 0 9.33 7.54  
    Uterine  13.47 1.95 14.69 2.04 0 0  
    Prostate  0 0 0 0 0 0  
    Stomach  0 0 8.55 8.00 0 0  
    Leukemia  0 0 0 0 0 0  
    Breast  68.35 6.88 33.06 6.30 34.44 13.19 0.0496 
    Cervical  8.49 7.83 18.54 4.49 11.21 3.19 0.4442 
    Lung  0 0 7.85 7.29 10.28 2.92  
    Other  0 0 10.89 1.51 12.01 9.71  
 
The type of cancer was also varies considerably with age. Table 6 shows that there were 
significantly increased rates of prostate cancer from young old population to old or oldest old 
population for white men and African American men. For white women, there was significantly 
decreased rate of uterine cancer from young old population to old or oldest old population. For 
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African American women, the rate of breast cancer was significantly decreased from young old 
population to old or oldest old population. 
3.1.7    Percentage of the number of chronic disease conditions in elderly population 
 
Figure 3.  Percentage of the different number of chronic disease conditions 
 
Table 7.  Percentage of the different number of chronic disease conditions 
 White American African American 
 % SEP % SEP 
Males      
Number of chronic disease conditions 2.07 (Mean) 0.027 (SE) 2.10 (Mean) 0.085 (SE) 
    0 16.96 0.61 16.81 1.94 
    1 25.08 0.77 22.25 2.10 
    2 23.78 0.76 25.31 2.33 
    3 16.26 0.56 16.35 2.63 
    4 9.28 0.54 10.40 1.31 
    5 5.36 0.36 6.70 1.38 
    6 1.90 0.22 2.18 0.99 
    7 0.95 0.14 0 0 
    8 0.40 0.11 0 0 
    9 0 0 0 0 
    10 0 0 0 0 
    11 0.03 0.03 0 0 
Females      
Number of chronic disease conditions 2.32 (Mean) 0.027 (SE) 2.65 (Mean) 0.069 (SE) 
    0 15.33 0.52 11.39 1.10 
    1 21.65 0.55 19.03 1.62 
    2 21.86 0.52 21.40 1.86 
    3 17.50 0.46 19.25 1.53 
    4 11.85 0.40 13.20 1.33 
    5 6.42 0.32 8.08 1.22 
    6 3.40 0.23 4.38 0.82 
    7 1.40 0.18 1.35 0.44 
    8 0.44 0.09 1.52 0.44 
    9 0.11 0.03 0.14 0.14 
    10 0.02 0.01 0.26 0.01 
    11 0.02 0.01 0 0 
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3.1.8    Percentage of the number of chronic disease conditions in different age groups 
Table 8.  Percentage of the number of chronic disease conditions in different age groups 
 70-74 years old 74-85 years old 85 years old and over 
 % SEP % SEP % SEP 
Number of chronic disease conditions       
White American (M)       
    0 20.09 1.01 15.06 0.78 12.52 1.95 
    1 26.22 1.34 23.96 0.93 26.24 2.83 
    2 24.59 1.18 22.92 1.08 25.10 2.85 
    3 14.32 0.98 17.84 0.78 16.39 2.29 
    4 8.30 0.81 10.03 0.74 9.73 1.93 
    5 4.09 0.53 6.22 0.51 6.52 1.63 
    6 1.56 0.33 2.02 0.31 2.84 0.91 
    7 0.46 0.15 1.40 0.24 0.66 0.65 
    8 0.37 0.19 0.48 0.17   
    9   0 0   
    10   0 0   
    11   0.07 0.06   
       
African American (M)       
    0 19.08 3.36 16.41 2.54 7.07 3.45 
    1 24.04 3.46 20.54 2.30 22.37 6.72 
    2 22.52 3.98 26.76 2.48 31.86 8.73 
    3 17.58 3.89 15.54 2.98 14.45 5.36 
    4 11.40 2.43 8.68 2.01 14.75 8.91 
    5 3.83 1.21 8.90 2.13 9.50 2.38 
    6 1.55 1.03 3.17 1.82   
    7       
    8       
    9       
    10       
    11       
White American (F)       
    0 18.34 0.86 14.15 0.73 11.42 1.22 
    1 23.24 0.92 21.46 0.75 17.68 1.56 
    2 22.52 0.86 20.88 0.73 24.15 1.63 
    3 15.51 0.83 19.12 0.72 16.45 1.27 
    4 10.07 0.72 11.98 0.62 16.64 1.41 
    5 5.55 0.49 6.63 0.43 8.12 0.91 
    6 3.25 0.39 3.50 0.35 3.45 0.70 
    7 1.13 0.26 1.58 0.29 1.46 0.41 
    8 0.24 0.11 0.60 0.14 0.33 0.23 
    9 0.10 0.07 0.07 0.03 0.30 0.21 
    10 0.05 0.05 0 0   
    11   0.03 0.03   
African American (F)       
    0 14.95 2.32 9.43 1.73 7.20 3.34 
    1 16.62 2.50 20.41 2.38 21.53 5.04 
    2 24.18 2.85 20.06 2.23 17.29 3.62 
    3 18.14 2.23 19.90 2.19 20.33 3.58 
    4 9.84 1.50 14.78 1.42 18.33 4.08 
    5 8.87 1.72 8.07 1.98 5.25 2.12 
    6 4.00 0.98 4.65 1.00 4.57 2.68 
    7 2.34 1.00 0.47 0.24 1.74 1.65 
    8 0.70 0.69 1.70 0.37 3.76 2.12 
    9 0.36 0.36 0 0   
    10   0.53 0.03   
    11       
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The percentage of people with one or more diseases also tended to rise with age. Table 7 shows 
that only about 11-17% people were healthy without any chronic diseases for these four 
population groups. The mean number of chronic diseases was about 2 for these groups. There 
was a similar distribution pattern for these four population groups in figure 3. From table 8, we 
find that the frequency of disease combinations involving more than three diseases was increased 
from young old population to old or oldest old population.  
 
PART 2    SURVIVAL ANALYSIS OF ELDERLY POPULATION  
3.2.1    The effects of sex, race and age on survival function and hazard function 
Table 9.  Mortality of elderly population from 1994 to 2006 
 White American African American  
 No. of total No. of 
deaths 
% SEP No. of total No. of 
deaths 
% SEP p-value 
Males           
Age           
70-74 years old 1359 674 49.57 1.53 154 94 60.19 4.11 0.0196 
75-84 years old 1684 1262 74.88 1.02 177 140 79.18 2.60 0.1365 
85+ years old 254 240 93.90 1.32 30 27 90.44 5.41 0.4501 
All ages 3297 2176 65.87 0.85 361 261 71.71 2.36 0.0263 
          
Females           
Age           
70-74 years old 1778 674 38.54 1.20 260 126 49.08 3.28 0.0016 
75-84 years old 2565 1628 63.88 0.97 311 207 65.97 2.57 0.4655 
85+ years old 595 554 93.46 0.99 77 71 91.18 2.58 0.3449 
All ages 4938 2856 58.31 0.74 648 404 62.00 2.01 0.0893 
 
 
Figure 4.  Mortality of the elderly population from 1994 to 2006 
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Figure 5.  The effects of sex and race on survival function and hazard function 
 
Figure 6.  The effects of age and sex/race on survival function and hazard function 
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Table 9 shows that 71.7% of African American men and 65.9% of white men were dead after 13 
years follow up (p < .05) and 62.0% of African American women and 58.3% of white women 
were dead after 13 years follow up (p = .09). There was higher mortality in older groups than 
relative younger groups in all 4 groups’ population. Women had better survival ability than men 
(p<0.001) and white Americans had better survival ability than African Americans (p<.00, figure 
5). The people 85 years old and over had the worst survival ability (p<0.001). White women had 
the best survival function (p<.001) in four sex and race groups, and these four groups had 
different hazard functions with time, figure 6. The level of differences in survival ability and 
hazard function among age, gender and race groups were significant.  Therefore, we should take 
into account the age, gender and race factors when we try to conduct research in risk estimation 
to understand whether the personal behaviors, family relationships, social activity and 
environmental factors have significant effects on the risk of death in the elderly population.  
3.2.2    The effects of marriage and family relationship on survival function 
Figure 7.  The effect of marriage on survival function (compared with married group) 
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From Figure 7, we found that married white Americans had the best survival ability among 
married, divorced, widowed and never married groups for both genders. There was no difference 
of survival function for African Americans among different marital status groups. For family 
relationship, figure 8, white men and women who lived with a spouse had better survival 
function when compared with people who lived alone or lived with other. There was also no 
difference of survival function for African American among different family relationship groups. 
 
 
 
 
 
 
 
 
 
Figure 8.  The effects of family relationship on survival function (compared with living with spouse group) 
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3.2.3    The effects of social activities on survival function  
 
Figure 9.  The effects of interacting with friends on survival function 
 
Figure 10.  The effects of interacting with relatives on survival function 
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Social activities can help to reduce mortality.  In figure 9 and 10, if people interact with friends 
or relatives, they could increase their survival probability when compared with those people who 
did not interact with friends or relatives for white men, white women and African American men 
in elderly population groups.  
3.2.4    The effects of personal health behaviors on survival function  
 
Figure 11.  The effect of smoking on survival function 
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Figure 12.  The effect of alcohol consumption on survival function 
 
Figure 13.  The effect of exercise on survival function 
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Personal health behaviors, such as smoking, alcohol drinking and exercise, also had an effect on 
survival function. From Figure 11, we found that smoking white Americans had a significant 
decreased survival ability than those nonsmoking white Americans for both genders. Smoking 
African American men also had worse survival function when compared with nonsmoking 
African American men (p<.05). There was no significant difference for African American 
women between smoking and nonsmoking groups. On the contrary, both alcohol drinking and 
exercise could increase survival functions for white men and women, figures 12 and 13, while 
there was no significant effect on survival function for both African American men and women. 
3.2.5    The effects of biomedical factors on survival function   
 
Figure 14.  The effect of BMI on survival function (compared with normal group) 
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Figure 15.  The effect of genetic factors on survival function 
 
Figure 16.  The effect of emotional factor on survival function (compared with very good group) 
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In figure 14, it was very interesting that overweight people had better survival ability when 
compared with normal weight people although only white men and women had a significant 
difference. While underweight people had a worse survival function compared to normal weight 
people group for both white American and African American in both genders. In addition, people 
who had longer living parents had a better survival function when compared with those people 
whose parents were not still living, figure 15. Total health depends on a healthy body as well as a 
healthy emotion. Our results showed clearly that emotional factor had significantly impact on 
survival function of the elderly population. The results showed that people with fair or poor 
emotional health status had a significantly decreased survival function when compared with 
people with very good emotional health status in different gender and race groups (figure 16).  
3.2.6    The effects of environmental factors on survival function  
 
Figure 17.  The effect of family income on survival function 
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Figure 18.  The effect of education on survival function (compared with college group) 
 
Figure 19.  The effect of region on survival function (compared with northeast group) 
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Environmental factors also had an effect on survival function. For example, people with a higher 
income had better survival ability than people with a lower income, figure 17. People with higher 
education tended to live longer than people with lower educational backgrounds, figure 18. 
People who live different regions had no significant difference for survival function for these 
four population groups, figure 19. 
3.2.7    The effects of chronic diseases on survival function. 
 
Figure 20.  The effect of depression on survival function 
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Figure 21.  The effect of cataracts on survival function 
 
Figure 22.  The effect of glaucoma on survival function 
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Figure 23.  The effect of blindness on survival function 
 
Figure 24.  The effect of deafness on survival function 
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Figure 25.  The effect of osteoporosis on survival function 
 
Figure 26.  The effect of diabetes on survival function 
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Figure 27.  The effect of arthritis on survival function 
 
 
Figure 28.  The effect of emphysema on survival function 
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Figure 29.  The effect of asthma on survival function 
 
Figure 30.  The effect of hypertension on survival function 
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Figure 31.  The effect of heart disease on survival function 
 
Figure 32.  The effect of stroke on survival function 
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Figure 33.  The effect of cancer on survival function 
3.2.8    The effects of the number of chronic diseases on survival function. 
 
Figure 34.  The effect of the number of diseases on survival function (compared with 0 group) 
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Chronic diseases are the leading causes of death in the U.S.  From figure 20 to figure 33, we 
found that different chronic diseases had different effects on death for different sex and race 
groups in the elderly population. For example, chronic diseases, such as depression, cataracts, 
blindness, deafness, diabetes, arthritis, emphysema, asthma, cancer, heart disease and stroke had 
significant effects on survival function of white men.  Chronic diseases, such as depression, 
cataracts, blindness, deafness, osteoporosis, diabetes, arthritis, emphysema, asthma, cancer, 
hypertension, heart disease and stroke had significant effects on survival function of white 
women. For African American men, only heart disease and stroke had significant effect on 
survival function. For African American women, depression, diabetes, hypertension, heart 
disease and stroke had significant effects on survival function.  However, heart disease and 
stroke were common chronic diseases which had significant effects on death for all gender and 
race elderly population groups. 
In addition, the number of chronic disease conditions also had significantly effect on survival 
function. From figure 34, we found that people with more than 3 chronic diseases had a 
significant higher probability of mortality than people without chronic disease for white 
Americans and African Americans of both genders. For white Americans, when compared with 
people without chronic disease, people with one or two chronic diseases also had a significant 
difference of survival function for both men and women. 
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3.2.9    The effects of interaction between disease and other risk factors on survival function   
 
Figure 35.  The effect of social and environmental factors on survival function 
 
Figure 36.  The effect of personal behaviors and biomedical factors on survival function 
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Figure 37.  The effect of interaction between heart disease and social factors on survival function 
 
Figure 38.  The effects of interaction between heart disease and personal behaviors on survival function 
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Figure 39.  The effect of interaction between heart disease and biomedical factors on survival function 
 
Figure 40.  The effects of interaction between heart disease and environmental factors on survival function 
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Figure 41.  The effects of interaction between the number of disease and social factors on survival function 
 
Figure 42.  The effects of interaction between the number of disease and personal behaviors on survival 
function 
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Figure 43. The effects of interaction between the number of diseases and biomedical factors on survival 
function 
 
Figure 44.  The effects of interaction between the number of diseases and environmental factors on survival 
function 
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In previous sections, survival functions were estimated for comparing analysis of two and more 
groups for only single risk factor. To test whether there are interaction affects between chronic 
disease conditions and other risk factors to predict death, we compared survival functions of two 
and more groups for interaction between chronic disease and one other risk factor. Our results 
demonstrate clearly that there were significant interaction affects between chronic disease 
conditions and other risk factors on death in the elderly population. To remove the effect of 
chronic disease on survival function for risk factors, people without chronic disease (number=0) 
were first estimated for survival function analysis. The results showed that these risk factors, 
such as social factors, personal behaviors, biomedical factors and environmental factors, had 
significant effect on death for people without chronic diseases (figure 35 and 36). The results 
were same for people with chronic diseases. That meant when elderly people who had chronic 
disease or disease, if they could interact with their friends or relatives, or they could quit 
smoking, or they could exercise regularly, or they could keep normal weight, or they could keep 
a healthy emotional life, they could prolong their life as long as these people without chronic 
disease. For example, for people with heart disease, if they participated in social activities, they 
had significantly increased survival abilities when compared with people not participating in 
social activities. These persons with good emotional health status also had significantly increased 
survival function when compared with those persons with fair or poor emotional health status 
(figures 37-40). The interaction between chronic disease and risk factors also applied to people 
with more than one chronic disease. The result showed that even people with 2 chronic disease 
conditions, if they could interact with their friends or relatives, or keep healthly personal 
behaviors (such as quitting smoking, or regular exercise), or keep their emotional health status 
very good, they still would have better survival function (figures 41-44).  
48 
 
 
3.2.10    Cox proportional hazard model for risk factors analysis on hazard function 
 
Table 10.  The effects of gender, race and age on hazard ratios 
 White American African American 
 HR (95%  CI) HR (95%  CI) 
Adjusted for demographic, disease conditions and 
other risk factors 
    
SEX     
    Female vs Male 0.722 (0.588       0.888) 0.634 (0.596       0.676) 
 Males Females 
 HR (95% CI) HR (95% CI) 
RACE     
    Black vs White 0.912 (0.789       1.054) 0.958 (0.863       1.063) 
 White American  African American 
 HR (95% CI) HR (95% CI) 
Male     
AGEGROUP     
    74-85 years vs 70-74 years 1.833 (1.636       2.054) 1.737 (1.293       2.334) 
    85 years and over vs 70-74 years 3.986 (3.328       4.776) 3.273 (2.149       4.984) 
Female     
    74-85 years vs 70-74 years 1.922 (1.756       2.103) 1.534 (1.200       1.960) 
    85 years and over vs 70-74 years 4.051 (3.568       4.598) 3.134 (2.117       4.639) 
 
 
 
 
Table 11.  The effects of other risk factors on hazard ratios 
 White American African American 
 HR (95% CI) HR (95% CI) 
Males      
Adjusted for demographic, disease conditions and 
other risk factors 
    
FAMILY FACTORS     
Marital status     
    Divorced vs Married 1.196 (0.861       1.660) 1.291 (0.684       2.437) 
    Never married vs Married 1.007 (0.757       1.339) 0.693 (0.422       1.138) 
    Widowed vs Married 1.003 (0.810       1.242) 1.070 (0.667       1.718) 
Family relationship     
    Living alone vs Living with spouse 1.213 (0.954       1.542 ) 0.945 (0.576       1.550) 
    Living with other vs Living with spouse 1.225 (0.929       1.616) 0.867 (0.571       1.317) 
SOCIAL FACTORS     
   Get together friends /neighbors  (No vs Yes)  1.172 (1.063       1.294) 1.191 (0.892       1.589) 
   Get together relatives (No vs Yes) 1.043 (0.949       1.148) 1.510 (1.171       1.947) 
PERSONAL HEALTH  BEHAVIORS     
    Smoking (Smoking vs Nosmoking) 1.266 (1.084       1.479) 1.480 (1.075       2.038) 
    Drinking (Drink vs No drink) 1.020 (0.924       1.125) 1.006 (0.685       1.478) 
    exercise  (Yes vs No)                                                     0.786 (0.718       0.861) 0.810 (0.604       1.086) 
BIOMEDICAL FACTORS     
BMI     
    Overweight  vs Normal 0.890 (0.817       0.970) 0.832 (0.620       1.115) 
    Underweight vs Normal 1.567 (1.177       2.087) 1.834 (1.264       2.661) 
Emotional factor     
    Fair or poor vs Very Good 1.637 (1.455       1.841) 0.999 (0.692       1.440) 
    Good vs Very Good 1.305 (1.184       1.438) 1.020 (0.697       1.494) 
Genetic      
    Parent still living vs no living 0.697 (0.528       0.920) 2.016 (0.993       4.093) 
ENVIRONMENTAL FACTORS     
Education     
    elementary school vs College 1.074 (0.894       1.291) 1.362 (0.903       2.052) 
    high school vs College 1.048 (0.945       1.163) 1.148 (0.772       1.709) 
    middle school vs College 1.049 (0.912       1.206) 0.961 (0.626       1.474) 
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Income     
    Less than $20,000 vs $20,000 or more 1.038 (0.945       1.140) 1.520 (1.160       1.990) 
Region     
     Midwest vs Northeast 1.161 (1.025       1.314) 1.051 (0.790       1.399) 
     South   vs Northeast 1.059 (0.939       1.195) 1.024 (0.743       1.411) 
     West    vs Northeast 0.964 (0.856       1.085) 1.105 (0.609       2.004) 
     
Females     
Adjusted for demographic, disease conditions and 
other risk factors 
    
FAMILY FACTORS     
Marital status     
    Divorced vs Married 1.030 (0.781       1.358) 0.795 (0.434       1.453) 
    Never married vs Married 1.151 (0.892       1.485) 1.162 (0.584       2.315) 
   Widowed vs Married 1.186 (0.948       1.486) 0.892 (0.536       1.483) 
Family relationship     
    Living alone vs Living with spouse 1.039 (0.826       1.308) 1.144 (0.684       1.915) 
    Living with other vs Living with spouse 1.245 (0.996       1.557) 1.372 (0.782       2.406) 
SOCIAL FACTORS     
   Get together friends /neighbors  (No vs Yes)  1.203 (1.117       1.296) 1.001 (0.785       1.276) 
   Get together relatives (No vs Yes) 1.050 (0.972       1.136) 0.978 (0.774       1.236) 
PERSONAL HEALTH  BEHAVIORS     
    Smoking (Smoking vs Nosmoking) 1.570 (1.380       1.785) 1.190 (0.838       1.690) 
    Drinking (Drink vs No drink) 0.919 (0.816       1.036) 1.393 (0.871       2.227) 
    exercise  (Yes vs No)                                                     0.858 (0.802       0.917) 0.994 (0.823       1.201) 
BIOMEDICAL FACTORS     
BMI     
    Overweight  vs Normal 0.899 (0.839       0.964) 0.934 (0.725       1.203) 
    Underweight vs Normal 1.439 (1.270       1.631) 1.771 (1.062       2.954) 
Emotional factor     
    Fair or poor vs Very Good 1.380 (1.264       1.507) 1.562 (1.181       2.066) 
    Good vs Very Good 1.232 (1.133       1.339) 1.419 (1.043       1.930) 
Genetic      
    Parent still living vs no living 0.835 (0.606       1.150) 0.610 (0.310       1.199) 
ENVIRONMENTAL FACTORS     
Education     
    elementary school vs College 0.918 (0.765       1.102) 0.740 (0.503       1.090) 
    high school vs College 1.060 (0.953       1.180) 0.736 (0.527       1.029) 
    middle school vs College 1.076 (0.972       1.190) 0.999 (0.671       1.486) 
Income     
    Less than $20,000 vs $20,000 or more 1.050 (0.959       1.149) 1.127 (0.856       1.484) 
Region     
     Midwest vs Northeast 1.082 (0.975       1.200) 1.053 (0.794       1.396) 
     South   vs Northeast 1.114 (1.009       1.231) 1.020 (0.810       1.286) 
     West    vs Northeast 1.084 (0.960       1.224) 1.054 (0.670       1.659) 
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Table 12.  The effects of chronic diseases on the hazard ratios 
 White American African American 
 HR (95%CI) HR (95%CI) 
Males      
Adjusted for demographic, disease conditions and 
other risk factors 
    
CHRONIC DISEASES     
    Depressed and anxious (Yes vs No) 1.093 (0.931       1.281) 0.639 (0.278       1.469) 
    Cataracts (Yes vs No) 0.938 (0.842       1.045) 0.980 (0.717       1.339) 
    Glaucoma (Yes vs No) 0.982 (0.808       1.195) 1.098 (0.713       1.691) 
    Blindness (Yes vs No) 1.193 (1.016       1.403) 0.643 (0.342       1.207) 
    Deafness  (Yes vs No) 1.064 (0.965       1.174) 0.755 (0.470       1.213) 
    Osteoporosis (Yes vs No) 0.903 (0.651       1.253) 0.940 (0.260       3.402) 
    Diabetes (Yes vs No) 1.464 (1.287       1.665) 1.461 (1.039       2.054) 
    Arthritis (Yes vs No) 0.927 (0.852       1.008) 1.055 (0.785       1.418) 
    Emphysema (Yes vs No) 1.294 (1.115       1.501) 1.443 (0.786       2.647) 
    Asthma (Yes vs No) 1.071 (0.880       1.304) 0.885 (0.407       1.922) 
    Hypertension (Yes vs No) 1.020 (0.922       1.129) 1.153 (0.874       1.522) 
    Heart disease (Yes vs No) 1.191 (1.088       1.304) 1.362 (0.980       1.892) 
    Stroke (Yes vs No) 1.374 (1.213       1.557) 1.627 (1.165       2.271) 
    Cancer (Yes vs No) 1.163 (1.049       1.289) 1.451 (0.978       2.153) 
     
Females     
Adjusted for demographic, disease conditions and 
other risk factors 
    
CHRONIC DISEASES     
    Depressed and anxious (Yes vs No) 1.019 (0.903       1.150) 1.027 (0.693       1.521) 
    Cataracts (Yes vs No) 0.935 (0.869       1.007) 0.953 (0.756       1.200) 
    Glaucoma (Yes vs No) 0.968 (0.841       1.114) 0.791 (0.582       1.075) 
    Blindness (Yes vs No) 1.138 (0.969       1.335) 1.219 (0.829       1.793) 
    Deafness  (Yes vs No) 1.003 (0.915       1.100) 1.008 (0.696       1.459) 
    Osteoporosis (Yes vs No) 1.016 (0.916       1.126) 1.497 (0.933       2.400) 
    Diabetes (Yes vs No) 1.494 (1.353       1.649) 1.599 (1.228       2.081) 
    Arthritis (Yes vs No) 0.972 (0.901       1.049) 0.969 (0.786       1.194) 
    Emphysema (Yes vs No) 1.121 (0.995       1.263) 1.005 (0.621       1.625) 
    Asthma (Yes vs No) 1.033 (0.899       1.186) 0.712 (0.436       1.162) 
    Hypertension (Yes vs No) 1.030 (0.955       1.112) 1.094 (0.881       1.358) 
    Heart disease (Yes vs No) 1.248 (1.141       1.366) 1.123 (0.850       1.484) 
    Stroke (Yes vs No) 1.414 (1.224       1.634) 1.530 (1.034       2.266) 
    Cancer (Yes vs No) 1.088 (0.981       1.207) 0.899 (0.573       1.411) 
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Table 13.  The number of chronic disease conditions on emotional health 
 White American African American 
 HR (95% CI) HR (95% CI) 
Males      
Number of chronic disease conditions     
    Number 1 vs 0 1.150 (0.995     1.330) 1.490 (1.027     2.163) 
    Number 2 vs 0 1.434 (1.252     1.641) 1.383 (0.876     2.185) 
    Number 3 vs 0 1.581 (1.383     1.807) 1.451 (0.877     2.402) 
    Number 4 vs 0 1.856 (1.568     2.198) 1.902 (1.169     3.095) 
    Number 5 vs 0 2.058 (1.690     2.506) 2.280 (1.429     3.637) 
    Number 6 vs 0 2.744 (2.112     3.565) 2.206 (0.646     7.535) 
    Number 7 vs 0 3.456 (2.757     4.331)   
    Number 8 vs 0 2.673 (1.627     4.392)   
    Number 9 vs 0 NA NA   
    Number 10 vs 0 NA NA   
    Number 11 vs 0 3.349 (2.975     3.769)   
Females      
Number of chronic disease conditions     
    Number 1 vs 0 1.150 (1.015     1.302) 1.350 (0.920     1.981) 
    Number 2 vs 0 1.479 (1.328     1.646) 1.191 (0.843     1.685) 
    Number 3 vs 0 1.473 (1.313     1.654) 1.562 (1.067     2.288) 
    Number 4 vs 0 1.867 (1.650     2.113) 2.072 (1.391     3.087) 
    Number 5 vs 0 1.957 (1.688     2.268) 1.671 (1.042     2.679) 
    Number 6 vs 0 2.145 (1.804     2.552) 1.694 (0.982     2.924) 
    Number 7 vs 0 2.675 (2.041     3.506) 2.363 (1.582     3.530) 
    Number 8 vs 0 3.341 (2.298     4.859) 2.299 (0.830     6.367) 
    Number 9 vs 0 2.994 (1.214     7.387) 3.282 (2.401     4.487) 
    Number 10 vs 0 NA NA 14.319 (9.897    20.717) 
    Number 11 vs 0 8.660 (7.828     9.581)   
 
Survival function estimation is a useful method for comparing analysis of two and more groups 
of survival data when the two or more groups are similar except the interested variable. Usually, 
the subjects in the groups have some additional variables that may affect their outcome.  For 
example, in this study, subjects had demographic variables, such as gender, race and age; family 
factor variables, such as marital status and family relationship; social factor variables, such as 
interaction with friends or relatives; personal health behavior variables, such as smoking, alcohol 
drinking and exercise; biomedical factor variables, such as BMI, genetic factor and emotional 
factor; environmental factor variables, such as education, income and region and chronic disease 
variables. All these variables could be used as covariates in explaining the response variable. 
After adjustment with these potential explanatory variables, the comparison of survival function 
between groups should be less biased and more precise than a simple singular variable 
comparison. Therefore, Cox proportional hazard regression model is a more powerful method 
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which it is adequate for examining the effects of variables controlling for all other covariates for 
this complex dataset. After adjusting for demographic factors, family factors, social factors, 
personal health behaviors factors, biomedical factors, environmental factors and chronic diseases 
variables, females still had smaller hazard ratio to death then males in both white and African 
Americans. In both gender groups, the hazard ratio to death was increased with the increased age 
in table 10.   
From table 11, we also found that different risk factors had different hazard ratio for different sex 
and race population groups. For example, social factors, personal health behaviors (smoking and 
exercise), biomedical factors (BMI, genetic and emotional factor) had significant effects on 
hazard ratios to death for white American men. For African American men, social factors, 
personal health behaviors (smoking), biomedical factor (BMI) and environmental factor (income) 
had significant effects on hazard ratios to death. For white women, social factors, personal health 
behaviors (smoking and exercise), biomedical factors (BMI and emotional factor) had significant 
effects on hazard ratios to death. For African American women, only biomedical factors (BMI 
and emotional factor) had significant effects on hazard ratios to death. For detail, people who 
interacted with friends or relative had lower hazard ratio of death when compared with people 
who did not interact with friends or relatives. Smoking could increase the hazard ratio of death, 
while alcohol drinking or regular exercise would decrease the risk ratio of death. Interestingly, 
underweight people had significant higher hazard ratio to death when compared with people with 
normal weight for white and African American in both genders. 
Although most chronic diseases had significant effects on death, after adjusting with other risk 
factors, only diabetes and stroke were statistically significant risk factors for death in white 
American and African American for both genders, table 12. In addition, heart disease was 
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another significant risk factor for white women.  While blindness, emphysema, heart disease and 
cancer were other significant risk factors to death for white men. Table 13 shows that the hazard 
ratio was significantly increased when the number of chronic diseases increased.  
 
PART 3    CORRELATION AND REGRESSION ANALYSIS OF EMOTIONAL 
FACTORS IN THE ELDERLY POPULATION  
3.3.1    Prevalence of people with fair or poor emotional health status in the elderly 
population  
Table 14.  Prevalence of people with fair or poor emotional health status in the elderly population 
 White American African American  
 Total 
No 
No  of fair or poor 
emotional health 
% SEP Total 
No 
No  of fair or poor 
emotional health 
% SEP p-value 
Males           
Age           
70-74 years old 1359 323 24.14 1.03 154 61 42.94 4.72  <.0001 
75-84 years old 1684 488 28.78 1.09 177 79 44.32 3.29  <.0001 
85+  years old 254 73 28.44 2.50 30 16 59.24 7.97  0.0002 
All ages 3297 884 26.83 0.76 361 156 44.96 3.06  <.0001 
Females           
Age           
70-74 years old 1778 462 25.57 1.04 260 105 39.75 3.49  <.0001 
75-84 years old 2565 702 26.91 0.92 311 134 42.65 2.65  <.0001 
85 +  years old 595 186 30.91 1.77 77 34 43.79 7.96  0.2253 
All ages 4938 1350 26.91 0.70 648 273 41.62 2.28  <.0001 
 
In part 2, we found many risk factors had significant effect on hazard ratio to death, such as 
gender, age, social factors, personal health behaviors (smoking, alcohol drinking and exercise) 
and biomedical factors (BMI, genetic factor and emotional factor). Although some factors 
significantly increased mortality, we cannot control them, such as gender, age and genetic factor. 
However, we can change our personal health behaviors, such as smoking, alcohol drinking and 
exercise, to prolong our life. Emotional factor is also a changeable important risk factor for death.  
In this part, we explore some factors that have significant effect on personal emotional health 
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status. From table 14, we found that gender differences for people with fair or poor health status 
are not great, but the percentage of people with fair or poor health status was increased with 
aging. In each age group, African Americans were more likely to report them as fair or poor 
health status than white American for both genders.  
3.3.2    The effects of chronic diseases on emotional health status 
 
Figure 45.  The effect of chronic diseases on fair or poor emotional health status 
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Table 15.  The effects of chronic disease on fair or poor emotional health status 
 White American African  American 
 Fair or poor emotional health Fair or poor emotional health 
 % SEP p-value % SEP p-value 
Male       
Depressed     <.0001   <.0001 
    No 24.98 0.75  43.46 2.90  
    Yes 58.82 3.76  77.73 11.03  
Cataracts   <.0001   0.0211 
    No 25.24 0.83  42.44 3.10  
    Yes 33.11 1.72  54.30 5.44  
Glaucoma   0.2795   0.9072 
    No 26.51 0.83  45.14 3.22  
    Yes 31.38 3.19  43.36 9.20  
Blindness   <.0001   0.3540 
    No 26.11 0.79  43.71 2.78  
    Yes 39.00 3.32  56.50 7 10.57  
Deafness   0.0002   0.5767 
    No 25.29 0.79  44.17 3.08  
    Yes 33.71 1.95  52.69 9.36  
Osteoporosis   0.1258   0.9462 
    No 26.66 0.77  45.18 2.96  
    Yes 38.55 7.45  46.52 24.87  
Diabetes   <.0001   0.1325 
    No 25.02 0.77  42.57 2.86  
    Yes 40.14 2.62  54.98 6.97  
Arthritis   <.0001   0.0004 
    No 22.39 0.96  40.80 3.44  
    Yes 33.95 1.22  50.10 3.82  
Emphysema   <.0001   0.9992 
    No 24.20 0.80  44.95 2.95  
    Yes 50.77 2.77  45.06 11.48  
Asthma   <.0001   0.4084 
    No 25.35 0.79  44.52 2.90  
    Yes 52.79 3.54  57.40 12.11  
Hypertension   <.0001   0.0178 
    No 24.37 0.80  39.55 3.41  
    Yes 32.67 1.48  52.78 4.56  
Heart disease   <.0001   <.0001 
    No 22.62 0.78  39.59 3.32  
    Yes 40.12 1.83  70.46 5.68  
Stroke   <.0001   0.0001 
    No 24.61 0.80  41.04 3.18  
    Yes 48.07 2.54  73.10 5.58  
Cancer   0.0665   0.5875 
    No 25.83 0.90  44.10 3.28  
    Yes 30.42 1.85  52.29 7.16  
       
Female       
Depressed     <.0001   <.0001 
    No 24.02 0.68  38.72 2.15  
    Yes 55.16 2.26  71.15 6.29  
Cataracts   <.0001   0.0461 
    No 24.75 0.78  37.97 2.52  
    Yes 32.57 1.26  48.52 4.12  
Glaucoma   <.0001   0.0015 
    No 26.06 0.72  38.00 1.96  
    Yes 36.67 2.73  59.09 5.66  
Blindness   <.0001   0.0268 
    No 25.79 0.73  40.69 2.07  
    Yes 44.68 2.71  55.36 7.16  
Deafness   <.0001   0.2587 
    No 25.77 0.76  40.73 2.14  
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    Yes 34.18 1.72  52.12 6.95  
Osteoporosis   <.0001   0.1473 
    No 25.23 0.67  40.93 2.01  
    Yes 38.85 2.22  58.39 8.90  
Diabetes   <.0001   <.0001 
    No 24.85 0.69  36.07 2.43  
    Yes 45.05 2.52  63.54 4.53  
Arthritis   <.0001   <.0001 
    No 19.75 0.79  29.72 2.74  
    Yes 33.64 1.03  48.73 2.51  
Emphysema   <.0001   0.0089 
    No 24.80 0.70  40.23 2.03  
    Yes 45.68 1.94  62.25 7.60  
Asthma   <.0001   0.1665 
    No 25.77 0.73  40.77 1.99  
    Yes 45.43 2.87  53.10 6.27  
Hypertension   <.0001   <.0001 
    No 23.53 0.78  31.82 2.87  
    Yes 32.59 1.17  49.56 2.45  
Heart disease   <.0001   <.0001 
    No 22.57 0.71  36.14 1.95  
    Yes 46.21 1.71  68.12 4.58  
Stroke   <.0001   0.0002 
    No 25.72 0.74  38.80 2.15  
    Yes 42.79 2.35  62.84 5.13  
Cancer   0.0004   0.4893 
    No 25.95 0.75  41.96 2.06  
    Yes 31.88 1.73  36.34 5.49  
 
3.3.3    The effects of the number of chronic diseases on emotional health status 
 
 
Figure 46.  The effect of the number of diseases on fair or poor emotional health status 
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Table 16.  The effects of the number of chronic disease conditions on fair or poor emotional health status 
 White American African  American 
 Fair or poor emotional health Fair or poor emotional health 
 % SEP p-value % SEP p-value 
Male       
Number of chronic disease conditions      <.0001 
    0 11.56 1.35  24.08 5.08  
    1 19.31 1.24  32.31 4.04  
    2 24.27 1.47  46.53 4.39  
    3 32.62 1.99  58.41 7.94  
    4 42.08 2.79  64.26 6.85  
    5 52.78 3.36  68.15 9.06  
    6 63.75 5.94  100.0 0.00  
    7 68.41 7.27     
    8 86.97 8.88     
    9 100.0 0.00     
    10       
    11       
Female       
Number of chronic disease conditions       
    0 11.32 1.11  18.51 4.76  
    1 17.36 1.23  27.01 3.39  
    2 22.30 1.11  32.89 4.42  
    3 29.10 1.67  40.92 3.29  
    4 39.95 2.11  67.57 4.77  
    5 49.23 2.75  55.91 8.40  
    6 61.99 3.43  68.79 9.21  
    7 70.34 5.54  100.0 0.00  
    8 77.78 8.11  81.59 10.06  
    9 84.24 14.31  100.0 0.00  
    10 100.0 0.00  100.0 0.00  
    11 100.0 0.00     
 
 
Chronic diseases can affect physical health as well as emotional health.  In table 15, we found 
that elderly people with chronic conditions were more likely than elderly people without the 
same chronic diseases to report their emotional health status as fair or poor. For example, among 
people with diabetes, the proportion of people who reported their emotional health as fair or poor 
were 40.14% for white men (25.02% for those without diabetes), 45.05% for white women 
(24.85% for those without diabetes), 54.98% for African American men (42.57% for those 
without diabetes), and 63.54% for African American women (36.07% for those without diabetes). 
Relative to other chronic disease conditions, the proportion of people with fair or poor emotional 
health status were particularly high for those people with depression in white American and 
African American groups for both genders. 
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In addition, the number of chronic diseases had a significant effect on elderly people’s emotional 
health status. From table 16 and figure 46, we find that there was a position correlation between 
the number of chronic disease conditions and percentage of people with fair or poor emotional 
health status. The trends of increased of percentage of people with fair or poor emotional health 
status were similar for four gender and race population groups. 
3.3.4    The effects of family factors on emotional health status 
Table 17.  The effects of family factors on fair or poor emotional health status 
 White American African  American 
 Fair or poor emotional health Fair or poor emotional health 
 % SEP p-value % SEP p-value 
Male       
 MARITAL_STATUS   0.0102   0.6943 
     Married 26.12 0.92  43.87 2.81  
    Widowed 26.61 1.93  48.41 5.71  
    Divorced 32.58 3.68  41.91 9.50  
    Never married 33.98 3.63  49.43 10.28  
RELATIONSHIP   0.9041   0.6421 
  Living alone 26.96 2.05  50.08 5.93  
  Living with spouse 26.58 0.89  42.11 2.83  
  Living with other 29.64 3.25  48.22 6.30  
       
Female       
 MARITAL_STATUS   0.3116   0.7550 
     Married 26.24 1.13  42.30 5.21  
    Widowed 27.41 0.87  41.84 2.30  
    Divorced 28.42 3.08  34.59 6.54  
    Never married 25.11 2.53  47.72 7.42  
RELATIONSHIP   <.0001   0.1227 
  Living alone 24.60 0.92  36.06 3.00  
  Living with spouse 26.66 1.06  42.53 5.16  
  Living with other 34.20 1.67  48.67 3.36  
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3.3.5    The effects of social factors on emotional health status 
Table 18.  The effects of social factors on fair or poor emotional health status 
 White American African  American 
 Fair or poor emotional health Fair or poor emotional health 
 % SEP p-value % SEP p-value 
Male       
Social activities       
Get with FRIENDS   <.0001   0.0180 
    No 39.13 1.80  53.87 5.14  
    Yes 22.24 0.84  39.46 3.25  
Get with relative   0.0010   0.3278 
    No 31.13 1.66  49.05 4.83  
    Yes 25.35 0.82  42.82 3.36  
       
Female       
Social activities       
Get with FRIENDS   <.0001   0.5277 
    No 39.65 1.37  44.39 3.02  
    Yes 21.99 0.73  39.64 2.68  
Get with relative   0.0340   0.3703 
    No 29.86 1.46  38.70 3.25  
    Yes 26.05 0.73  42.87 2.63  
 
3.3.6    The effects of personal health behaviors on emotional health status  
 
Table 19.  The effects of personal behaviors on fair or poor emotional health status 
 White American African  American 
 Fair or poor emotional health Fair or poor emotional health 
 % SEP p-value % SEP p-value 
Male       
Personal health behaviors       
Smoking   <.0001   0.7208 
  No  25.94 0.81  45.26 3.04  
  Yes 34.80 2.32  43.96 6.83  
Drink   <.0001   0.2519 
  No  30.11 0.94  46.60 3.11  
  Yes 17.51 1.28  36.53 6.25  
EXERCISE   <.0001   0.0063 
  No  32.56 0.97  51.28 3.23  
  Yes 19.01 1.09  33.83 4.76  
       
Female       
Personal health behaviors       
Smoking   0.0196   0.1788 
  No  26.53 0.71  42.64 2.12  
  Yes 30.67 2.13  30.46 5.59  
Drink   <.0001   0.0672 
  No  29.09 0.74  42.33 2.12  
  Yes 12.74 1.24  22.50 7.96  
EXERCISE   <.0001   0.0219 
  No  31.68 0.94  44.59 2.45  
  Yes 18.78 0.86  32.47 2.57  
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3.3.7    The effects of biomedical factors on emotional health status 
Table 20.  The effect of BMI on fair or poor emotional health status 
 White American African  American 
 Fair or poor emotional health Fair or poor emotional health 
 % SEP p-value % SEP p-value 
Male       
BMI   <.0001   0.0226 
  Overweight 25.79 0.93  39.68 2.99  
  Normal 26.83 1.22  51.07 4.50  
  Underweight 59.98 6.27  49.40 7.99  
       
Female       
BMI   <.0001   0.0418 
  Overweight 29.23 1.04  42.42 2.62  
  Normal 23.28 0.78  37.93 3.40  
  Underweight 38.75 2.63  54.29 9.02  
 
3.3.8    The effects of environmental factors on emotional health status 
Table 21.  The effects of income, education and region on fair or poor emotional health status 
 White American African  American 
 Fair or poor emotional health Fair or poor emotional health 
 % SEP p-value % SEP p-value 
Male       
education   <.0001   0.0002 
  elementary school 44.82 3.52  52.41 4.93  
  middle school 36.27 1.94  42.86 5.07  
  high school 27.14 1.11  48.86 4.26  
  college 17.46 1.10  17.42 5.08  
income   <.0001   0.0008 
  Less than $20,000 33.96 1.25  50.59 3.54  
  $20,000 or more 20.77 0.99  30.02 4.29  
Region   0.0001   0.0176 
  Northeast 24.17 1.49  38.41 4.73  
  Midwest 26.16 1.28  45.46 2.24  
  South 31.41 1.60  47.51 4.55  
  West 23.79 1.84  34.63 9.85  
       
Female       
education   <.0001   0.0028 
  elementary school 45.01 3.11  49.97 5.03  
  middle school 36.22 1.75  49.88 3.66  
  high school 26.96 0.88  34.49 2.83  
  college 14.94 0.96  32.28 4.83  
income   <.0001   0.4607 
  Less than $20,000 30.63 0.91  42.67 2.30  
  $20,000 or more 21.23 0.91  37.00 4.90  
Region   <.0001   0.0039 
  Northeast 24.55 1.49  28.03 2.98  
  Midwest 24.40 1.29  39.68 2.39  
  South 32.58 1.59  46.55 2.95  
  West 23.76 0.89  38.35 7.46  
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In addition to chronic disease conditions, many other factors also had effect on emotional health 
status in the elderly populations, such as family factors, social factors, personal health behavior 
factors (smoking, alcohol drinking and exercise), biomedical factors and environmental factors.  
Table 17 shows that the proportion of white men reporting fair or poor emotional health status 
was higher for those people who divorced or never married than for these people in a marriage 
(p<.05). For white women, the proportion of people reporting fair or poor emotional health status 
was higher for those people who lived with others than for those people who lived with alone or 
with spouse (p<.0001).  
Humans are social creatures with emotional needs for relationships and positive connections to 
others. Social activities, such as talking to someone else about your problems, can help to reduce 
stress and increase emotional health.  From table 18, we found that the percentage of people with 
fair or poor emotional health status was significantly decreased when these people are involved 
in social activities with their friends or relatives were for both white men and white women. For 
African Americans, only the difference for men who involved in activities with friends was 
significant.  
Personal health behaviors, such as smoking, alcohol drinking and exercise, also had effects on 
emotional health status. From table 19, we found that smoking elderly people were more likely 
than nonsmoking elderly people to report their emotional health status as fair or poor for both 
white men and women. There was no significant difference for African American in both 
genders. On the contrary, alcohol drinking had positive effect on people’s emotional health status 
for white men and women. In addition, exercise had large effects on positive emotional health 
status for white and African American in both genders.   
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In table 20, for men, being overweight could improve the emotional health status for African 
Americans and white Americans, while being overweight could reduce the health feeling for 
women in both races. However, the percentage of people with fair or poor emotional health 
status within the underweight population group was significantly higher than people within 
normal weight population group for white and African Americans in both genders. That means 
that being underweight was a consist risk factor which was easier to lead to people’s feeling of 
poor health condition.  
Education also had effect on emotional health status. In table 21, people with higher education 
were not more likely than people with lower education elderly people to report their emotional 
health status as fair or poor for both men and women in both races. Family income also had 
effect on emotional health status. People with higher income had positive feeling of emotional 
health status for white men, white women and African American men. People who lived in the 
south region were more likely than people who lived other regions to report their emotional 
health status as fair or poor for both men and women in both races. 
3.3.9    Logistic regression analysis of emotional factors  
Table 22.  The effects of demographic factors on the odds ratio of fair or poor emotional health status 
 White American African American 
 OR (95% CI) OR (95% CI) 
Adjusted for other demographic, disease conditions and other risk factors 
SEX     
Female vs Male 0.840 (0.738      0.956) 0.527 (0.355      0.782) 
 
 Male Females 
 OR (95% CI) OR (95% CI) 
Adjusted for  other demographic, disease conditions and other risk factors 
RACE      
Black vs White 1.587 (1.198     2.104) 1.359 (1.048     1.763) 
 
 White American  African American 
 OR (95% CI) OR (95% CI) 
Adjusted for other demographic, disease conditions and other risk factors 
Male     
AGEGROUP      
    74-85 years vs 70-74 years 1.015 (0.836    1.231) 1.035 (0.592     1.811) 
    85 years and over vs 70-74 years 0.899 (0.593    1.362) 1.581 (0.495     5.046) 
Female     
    74-85 years vs 70-74 years 0.972 (0.818     1.153) 1.022 (0.670     1.561) 
    85 years and over vs 70-74 years 0.946 (0.722     1.239) 0.928 (0.442     1.949) 
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Table 23.  The effects of other risk factors on the odds ratio of fair or poor emotional health status 
 White American African American 
 OR (95% CI) OR (95% CI) 
Males       
Adjusted for demographic, disease conditions and other risk factors 
FAMILY FACTORS     
Marital status     
Divorced vs Married 2.465 (1.353     4.491) 0.642 (0.141     2.932) 
Never married vs Married 2.162 (1.244     3.757) 0.405 (0.116     1.422) 
   Widowed vs Married 1.313 (0.834     2.068) 1.017 (0.314     3.297) 
Family relationship     
Living alone vs Living with spouse 0.620 (0.383    1.002) 1.452 (0.426     4.949) 
Living with other vs Living with spouse 0.651 (0.394    1.076) 1.370 (0.344    5.450) 
SOCIAL FACTORS     
   Get together friends /neighbors  (No vs Yes)  1.638 (1.309     2.049) 1.382 (0.668     2.859) 
   Get together relatives (No vs Yes) 1.087 (0.877     1.348) 1.661 (0.866     3.187) 
PERSONAL HEALTH  BEHAVIORS     
Smoking (Smoking vs Nosmoking) 1.147 (0.859     1.532) 0.988 (0.468     2.087) 
Drinking (Drink vs No drink) 0.763 (0.599     0.972) 0.931 (0.455     1.905) 
Exercise  (Yes vs No)                                                     0.732 (0.598     0.895) 0.383 (0.204     0.720) 
BIOMEDICAL FACTORS     
BMI     
Overweight  vs Normal 0.879 (0.745     1.037) 0.530 (0.306      0.917) 
Underweight vs Normal 2.259 (1.134     4.498) 0.350 (0.111      1.109) 
Genetic      
Parent still living vs no living 0.859 (0.446     1.654) 1.332 (0.445      3.987) 
ENVIRONMENTAL FACTORS     
Education     
elementary school vs College 1.939 (1.291      2.914) 6.200 (1.505      25.543) 
high school vs College 1.168 (0.931      1.465) 5.882 (1.428      24.235) 
middle school vs College 1.555 (1.132      2.134) 3.547 (0.926      13.593) 
Income     
Less than $20,000 vs $20,000 or more 1.282 (1.015      1.619) 3.383 (1.483      7.719) 
Region     
     Midwest vs Northeast 1.003 (0.764     1.317) 1.908 (0.918      3.966) 
     South   vs Northeast 1.093 (0.835     1.433) 1.728 (0.781      3.824) 
     West    vs Northeast 1.027 (0.752     1.402) 2.088 (0.577      7.559) 
     
Females      
Adjusted for demographic, disease conditions and other risk factors 
FAMILY FACTORS     
Marital status     
Divorced vs Married 1.134 (0.682     1.884) 0.363 (0.077     1.721) 
Never married vs Married 1.088 (0.656     1.805) 0.553 (0.132     2.310) 
   Widowed vs Married 0.921 (0.604     1.405) 0.564 (0.177     1.799) 
Family relationship     
Living alone vs Living with spouse 0.821 (0.548    1.230) 1.212 (0.355     4.135) 
Living with other vs Living with spouse 1.104 (0.735    1.656) 2.901 (0.868     9.702) 
SOCIAL FACTORS     
   Get together friends /neighbors  (No vs Yes)  1.628 (1.377    1.926) 0.952 (0.584    1.552) 
   Get together relatives (No vs Yes) 0.986 (0.836    1.164) 0.778 (0.459    1.318) 
PERSONAL HEALTH  BEHAVIORS     
Smoking (Smoking vs Nosmoking) 1.014 (0.798     1.288) 0.424 (0.185      0.971) 
Drinking (Drink vs No drink) 0.618 (0.474     0.806) 0.350 (0.110      1.115) 
Exercise  (Yes vs No)                                                     0.728 (0.621     0.852) 0.551 (0.331      0.917) 
BIOMEDICAL FACTORS     
BMI     
Overweight  vs Normal 0.961 (0.830     1.114) 0.878 (0.572      1.349) 
Underweight vs Normal 1.328 (1.010     1.745) 1.953 (0.664      5.746) 
Genetic      
Parent still living vs no living 0.761 (0.455     1.271) 2.158 (0.683      6.823) 
ENVIRONMENTAL FACTORS     
Education     
Elementary school vs College 2.123 (1.457     3.093) 2.042 (0.867      4.812) 
High school vs College 1.437 (1.169     1.767) 1.843 (0.864      3.930) 
Middle school vs College 1.666 (1.230     2.257) 3.004 (1.339      6.737) 
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Income     
Less than $20,000 vs $20,000 or more 1.216 (1.019      1.450) 1.554 (0.944      2.559) 
Region     
     Midwest vs Northeast 1.035 (0.803      1.336) 1.387 (0.587      3.278) 
     South   vs Northeast 1.413 (1.103      1.810) 1.328 (0.627      2.811) 
     West    vs Northeast 1.218 (0.975      1.521) 1.078 (0.389      2.991) 
 
 
Table 24.  The effects of chronic diseases on the odds ratio of fair or poor emotional health status 
 White American African American 
 OR (95% CI) OR (95% CI) 
Males       
Adjusted for demographic, other disease conditions and other risk factors 
CHRONIC DISEASES     
    Depress (Yes vs No) 2.612 (1.781     3.829) >999. (>999      >999 ) 
    Cataracts (Yes vs No) 1.135 (0.913     1.411) 1.814 (0.868      3.788) 
    Glaucoma (Yes vs No) 1.346 (0.941     1.925) 0.940 (0.324      2.727) 
    Blindness (Yes vs No) 0.880 (0.616     1.258) 0.855 (0.241      3.034) 
    Deafness  (Yes vs No) 1.156 (0.921     1.451) 1.316 (0.404      4.288) 
    Osteoporosis (Yes vs No) 1.391 (0.665     2.912) <0.00 (0.260       3.402) 
    Diabetes (Yes vs No) 1.227 (0.923     1.630) 2.923 (1.418      6.023) 
    Arthritis (Yes vs No) 1.211 (1.026     1.430) 0.967 (0.549      1.702) 
    Emphysema (Yes vs No) 1.947 (1.457     2.601) 0.405 (0.101      1.628) 
    Asthma (Yes vs No) 2.416 (1.573     3.713) 2.028 (0.520      7.905) 
    Hypertension (Yes vs No) 1.178 (0.980     1.417) 1.426 (0.785      2.591) 
    Heart disease (Yes vs No) 1.634 (1.336     1.998) 3.643 (1.551      8.560) 
    Stroke (Yes vs No) 1.980 (1.461     2.684) 2.605 (0.891      7.621) 
    Cancer (Yes vs No) 1.172 (0.923     1.488) 1.608 (0.632      4.092) 
     
Females      
Adjusted for demographic, other disease conditions and other risk factors 
CHRONIC DISEASES     
    Depress (Yes vs No) 2.395 (1.890      3.035) 2.454 (1.050      5.739) 
    Cataracts (Yes vs No) 0.991 (0.837      1.173) 0.982 (0.600      1.606) 
    Glaucoma (Yes vs No) 1.133 (0.829      1.549) 2.050 (1.087      3.866) 
    Blindness (Yes vs No) 1.410 (1.054      1.886) 0.398 (0.160      0.987) 
    Deafness  (Yes vs No) 1.069 (0.869      1.315) 1.061 (0.488      2.304) 
    Osteoporosis (Yes vs No) 1.535 (1.223      1.927) 2.200 (0.782      6.189) 
    Diabetes (Yes vs No) 1.437 (1.124      1.837) 2.640 (1.434      4.859) 
    Arthritis (Yes vs No) 1.329 (1.149      1.538) 1.294 (0.783      2.139) 
    Emphysema (Yes vs No) 1.588 (1.275      1.978) 1.719 (0.717      4.122) 
    Asthma (Yes vs No) 1.407 (1.016      1.949) 1.840 (0.861      3.931) 
    Hypertension (Yes vs No) 1.083 (0.924      1.269) 1.346 (0.853      2.124) 
    Heart disease (Yes vs No) 1.742 (1.398      2.170) 2.574 (1.510      4.389) 
    Stroke (Yes vs No) 1.237 (0.966      1.583) 1.239 (0.665      2.309) 
    Cancer (Yes vs No) 1.153 (0.936      1.420) 0.600 (0.275      1.311) 
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Table 25.  The effects of the number of chronic disease on the odds ratio of poor emotional health status 
 White American African American 
 OR (95% CI) OR (95% CI) 
Males (n)     
Number of chronic disease conditions     
   Number 1 vs 0 1.642 (1.191     2.264) 1.697 (0.745     3.864) 
   Number 2 vs 0 1.877 (1.330     2.649) 2.519 (1.129     5.619) 
   Number 3 vs 0 2.451 (1.794     3.349) 3.451 (1.177    10.115) 
    Number 4 vs 0 3.889 (2.662     5.680) 4.629 (1.904    11.254) 
    Number 5 vs 0 6.121 (3.994     9.380) 6.727 (2.073    21.830) 
    Number 6 vs 0 7.711 (3.944    15.076) 8.578 (2.836    25.941) 
    Number 7 vs 0 7.727 (3.726    16.023) 7.079 (3.142    15.950) 
    Number 8 vs 0 19.208 (4.068    90.700) 6.275 (2.450    16.071) 
    Number 9 vs 0 17.266 (2.125    140.27) 9.679 (1.061    88.322) 
    Number 10 vs 0 >999 (>999      >999 ) 203.452 (60.916  679.50) 
    Number 11 vs 0 >999 (>999      >999 ) 2.500 (1.267     4.935) 
     
Females (n)     
Number of chronic disease conditions     
    Number 1 vs 0 1.344 (1.003     1.801) 1.258 (0.596    2.652) 
    Number 2 vs 0 1.598 (1.200     2.128) 1.883 (0.855    4.146) 
    Number 3 vs 0 1.976 (1.510     2.586) 1.841 (0.879    3.856) 
    Number 4 vs 0 2.947 (2.237     3.883) 4.801 (1.947    11.84) 
    Number 5 vs 0 3.975 (2.838     5.565) 2.873 (1.053    7.841) 
    Number 6 vs 0 5.642 (3.779     8.421) 14.710 (2.621    82.55) 
    Number 7 vs 0 10.580 (5.960   18.781) >999 (>999     >999) 
    Number 8 vs 0 9.405 (3.692   23.959) 7.495 (1.809   31.048) 
    Number 9 vs 0 14.358 (1.726  119.454) >999 (>999     >999 ) 
    Number 10 vs 0 >999 (>999      >999 ) >999 (>999     >999 ) 
    Number 11 vs 0 >999 (>999      >999 ) >999 (>999     >999 ) 
     
 
In order to combat these “spurious relationships”, regression analysis allows multiple variables 
to be examined simultaneously. We constructed the polytomous logistic regression model for 
variable of health status (very good, good and fair or poor). In table 22, after adjusting with other 
demographic factors, family factors, social factors, personal health behavior factors, biomedical 
factors, environmental factors and all chronic diseases, females were still not more likely than 
males to report their emotional health status as fair or poor for both white and African Americans. 
While African Americans were still more likely than white Americans to report their emotional 
health status as fair or poor in both genders. There was no difference among different age groups 
for African Americans and white Americans in both genders. 
In table 23, for white men, marital status, social activities, personal health behaviors, education, 
income and BMI still had significant effects on their emotional health status. For example, the 
66 
 
 
odds ratio was 2.465 for divorced white men to develop fair or poor emotional health status 
when compared with married white men. The odds ratio was 2.162 for never married white men 
to develop fair or poor emotional health status when compared with married white men. The 
odds ratio was 1.638 for not getting together with friends white men to develop fair or poor 
emotional health status when compared with getting with friends white men. Exercise and 
alcohol drinking had positive effects on emotional health status for white men (OR is 0.763 for 
alcohol drinking, OR is 0.732 for exercise). Lower education and lower income also could 
significantly increase the odds ratio to development to fair or poor emotional health status. In 
addition, the odds ratio was 2.259 for underweight white men to develop fair or poor emotional 
health status when compared with normal weight white men. For African American men, 
exercise, education and income still had significant impact on the emotional health status. For 
white women, social activity (interaction with friends), alcohol consumption, exercise, education, 
income, BMI and region still had significant effect on emotional health status. For African 
American women, only exercise and education still had a significant effect on emotional health 
status. 
Although before adjusting with other factors, almost all chronic diseases had significant effect on 
emotional health status, after adjusting with  demographic factors, family factors, social factors, 
personal health behavior factors, biomedical factors, environmental factors and all other chronic 
diseases, we found that only depress, arthritis, emphysema, asthma, heart disease and stroke had 
a significant effect on emotional health status for white men; only depression, diabetes and heart 
disease had significant effect on emotional health status for African American men; depression, 
blindness, osteoporosis, diabetes, arthritis, emphysema, asthma and heart disease still had 
significant effect on  emotional health status for white women; and only  depression, glaucoma 
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and heart disease still had significant effect on  emotional health status for African American 
women in table 24. In table 25, the number of chronic disease conditions had a significant effect 
on emotional health status for white and African Americans in both genders. And the odds ratios 
for development to fair or poor emotional health status were significantly increased when the 
numbers of chronic disease conditions were increased when compared with people without a 
chronic disease condition. 
 
CHAPTER 4    DISCUSSIONS 
In the present study, we have demonstrated that in addition to chronic disease conditions, many 
risk factors, such as demographic factors (gender and age), social factors (interacting with 
friends or relatives), personal health behaviors (smoking and exercise), biomedical factors (BMI 
and emotional factor) have significant effects on death in elderly American population. This will 
provide important information for elderly people no matter whether they have chronic 
disease/diseases or not to prolong their lifespan. 
The prevalence of chronic diseases is increased with aging because chronic diseases are not 
curable diseases. In the present study, we explore the prevalence of 14 common chronic diseases 
(depression, cataracts, glaucoma, blindness, deafness, osteoporosis, diabetes, arthritis, bronchitis 
or emphysema, hypertension, asthma, heart disease, stroke and cancer) in the elderly American 
population. We find only about one in six people without these common chronic diseases, one in 
four people with 1 chronic disease, one in four people with 2 chronic diseases and one in third of 
people with 3 or more than 3 chronic diseases. The percentage of people with 2 or more diseases 
also tends to rise with age. These results are in agreement with the report that there are at least 
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four out of five of older Americans who are living with at least one chronic disease and half of 
older Americans with at least two chronic diseases (CDC 2003).  
Chronic diseases are important factors of death in elderly American population.  7 out of 10 
deaths among Americans each year are from chronic diseases. Heart disease, cancer and stroke 
account for more than 50% of all deaths each year (Kung, Hoyert et al. 2008). In our study, we 
also find many chronic disease conditions have higher risk for death in the elderly American 
population and we find different chronic disease conditions have different risk of death for 
different gender and race elderly population groups. For example, blindness, diabetes, 
emphysema, heart disease, stroke and cancer are higher risk factors to death for white men. For 
white women, diabetes, heart disease and stroke can significantly increase mortality. Diabetes 
and stroke are substantial risk factors for death in African American men and women. In addition, 
the hazard ratio to death is significantly increased with the increased number of chronic diseases 
in the elderly American population.  
In addition to chronic diseases, some other risk factors also contribute to the risk of death. The 
whole purpose of identifying risk factors for death is to remove or modify these factors for 
prolonging life. Due to the non-curable characteristic of chronic disease, although some 
treatments can be provided for these chronic diseases, sometimes it is difficult for us to control 
these chronic disease processes once people have got these chronic diseases. Therefore, it is very 
important to explore other risk factors which contribute to risk of death. In the present study, we 
explore demographic factors, family factors, social factors, personal health behaviors, biomedical 
factors and environmental factors.  
Demographic factors, such as gender and age, are risk factors of death in elderly American 
population.  In agreement with the previous report, we also find that women have better survival 
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ability than men at the different age stages (Gorman and Read 2007). The reasons for this 
difference remain debatable. They include the possible impact of biological differences, such as 
sex hormone, different chronic disease profiles, as well as differences in emotional health status 
between men and women, such as approach to dealing with stress. 
Social factors are risk factors of death in the elderly American population. Humans are social 
creatures with emotional needs for relationships and positive connections to others. Social 
activities, such as talking to someone else about your problems, can help to reduce stress and 
increase emotional health. In 1999, Glass et al observed that social activities were effective in 
reducing the risk of death in elderly population,  and even though little or no physical exertion 
may also be beneficial (Glass, de Leon et al. 1999). In the present study, these social activities 
include interacting with friend, neighbors or relatives. We find if people take part in these social 
activities, the risk ratio to death is significantly decreased for white men, white women and 
African American men. Although the mechanism is not well understood, both physiological and 
psychosocial reasons may be involved in the association between social activity and mortality, 
because our results also show that social activity can significantly improve people’ emotional 
health status.    
Personal health behaviors, such as smoking, alcohol drinking and exercise, are common risk 
factors for chronic disease and death. According to the CDC, smoking can harm  nearly every 
organ of the body, causing many diseases and reducing quality of life and life expectancy (CDC 
2004). Our results also show that smoking people have higher hazard ratio to death for white 
men, women and African American men when compared with non-smoking people. A Finnish 
twin cohort study showed that physical activity conferred a lower risk of death when compared 
with those who were not take part in exercise (Kujala, Kaprio et al. 1998). Our results also 
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demonstrate that routine exercise can significantly decrease the hazard ratio to death for white 
men and women after adjusting with demographic factor, social factors, other personal health 
behaviors, biomedical factors and chronic disease conditions.  
Biomedical factors, such as BMI and emotional factors are also risk factors of death in the 
elderly American population. According to people’s BMI, people can be divided into obesity, 
overweight, normal weight and underweight. Ought to the small number of participant of African 
American, we only divided the elderly population into 3 groups according with their BMI: 
overweight (BMI >=25), normal (25>BMI>=18.5) and underweight (BMI <18.5).  Contrary to 
the results that the risk of death was increased associated with severe overweight as well as a 
gradient of increasing risk associated with moderate overweight (Calle, Thun et al. 1999), our 
results show that overweight elderly people had lower hazard ratio to death when compared with 
people with normal weight for white Americans in both genders, and underweight elderly people 
had higher hazard ratio to death when compared with people of normal weight for white and 
African Americans in both genders. When we divided the population according to their methods, 
the results stayed the same. Therefore, we suppose that BMI may have a different effect on the 
risk ratio to death in different age population because the average age of their participants at 
enrollment was 57 years, while the participants in our study were over 70 years old at baseline. A 
recent report from Canada provides support evidence for our study that underweight is a risk 
factor for mortality among elderly people, whereas overweight and mild obesity are associated 
with the lowest mortality (Zunzunegui, Sanchez et al. 2011).  
Total health depends on a healthy body as well as healthy emotions. Poor emotional health can 
weaken your body's immune system, making you more likely to get other infections. Modern 
medicine finds that emotions can adjust immunological function though neurological and 
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endocrine systems. Epidemiologic studies suggest a strong association between psychological 
factors and mortality (Somervell, Kaplan et al. 1989; Berkman, Leo-Summers et al. 1992; 
Phillips, Ruth et al. 1993). In this study, people were asked to rate their health. We take this self-
report health status as an emotional factor because the health status represents the self-feeling 
health condition, not an actual medical condition. Some people without any chronic disease 
reported themselves as poor health status, while some people take themselves as excellent health 
status, even though they had several chronic diseases. Our results show clearly that emotional 
factors had a significant impact on survival function of elderly population for white men, white 
women and African Americans. Even though after adjusting for chronic disease conditions and 
all other risk factors, the emotional health status is still a very important risk factor to death for 
the elderly population.  
The complex interaction between chronic diseases and risk factors will contribute to the death 
process. This is a person-chronic disease-risk factors model that contributes to the complex 
interaction for death.  That means the outcome of a person with chronic disease is determined by 
which chronic disease the person has, how old is the person; what is his/her ethnic group; what 
sex is he/she; what is his/her marital status; what are his/her personal behaviors; what are his/her 
social activities; what is his/her nutrition and genetic factors; what is his/her emotional status; 
what is his/her education and economic status?  Therefore, even though you may be an elderly 
person with a chronic disease, you still can prolong your life if you actively take part in social 
activities, keep healthy personal behaviors, such as quitting smoking and exercising regularly, 
and maintaining a normal weight and a good emotional health status. 
Although some factors we have mentioned above significantly contribute to the risk of death in 
the elderly population, we cannot control them, such as gender, age and genetic factor. While 
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other risk factors, such as social factors, personal health behaviors factors and some biomedical 
factors can be changed. For example, to extend life spans, people can take active part in social 
activities with friends or relatives, have a healthy lifestyle with regular physical activity, abstain 
from smoking, and keep a normal weight. But these changeable risk factors are still difficult to 
modify for some elderly people. For example, some elderly people cannot take part in social 
activities and regular exercise due to disability and serious chronic diseases. Emotional factors 
however, can still work. Emotional factors are also important risk factors for death.  
To better understand the emotional factor of death, we further explore the relationship between 
emotional factors and other factors.  We find people’s emotional health status have associations 
with chronic disease conditions. In addition, we also find that there is strong positive correlation 
between the number of chronic disease conditions and percentage of people with fair or poor 
emotional health status. Therefore, chronic disease conditions are the reasons of fair or poor 
emotional health status. Although the mechanism is not well understood, both pain and particular 
functional difficulties associated with these chronic disease conditions may be involved in the 
association between emotional health status and chronic diseases (Boyce, Davies et al. 2009; 
Blackman, Gurka et al. 2011). Therefore, for these elderly people with pain or functional 
difficulty, necessary syndrome treatment and physical support are essential for improving their 
emotional health status. In addition, we also found that improving education level and interacting 
with friends, neighbors or relatives can significantly ameliorate the emotional health status in the 
elderly American population. 
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CHAPTER 5    STUDY LIMITATIONS AND STRENGTHS 
Several limitations in this study should be taken into account. First, there is a significant 
difference of percentage of different race/ethnicity population, for example, 93% population is 
white Americans, and only 7% population is African Americans. Therefore, there are only a 
relatively few people in one group when we estimate survival function with African American 
groups, and it can have a significant effect on p value. Second, because the LSOA II study does 
not include laboratory data, we are unable to examine whether any biomarkers could be the 
potential mediators of the associations between emotional factor and death, although emotional 
factors have a significant effect on risk ratio to death in elderly American population. Third, the 
chronic disease risk factors are only measured at baseline, and thus do not represent exposure 
over a lifetime. Finally, because the data for this study come from community-dwelling 
participants, those individuals with severe disease status, such as hospitalized patients, might not 
have been included in this survey dataset. 
Strengths of this study include the use of a prospective cohort design that involves a 
representative sample of elderly people living in the community. Response rates are high and 
complete mortality evaluations by using National Death Index system which minimizes potential 
death certificate reporting bias.  
 
CHAPTER 6    CONCLUSIONS 
Despite some limitations, the results from this study provide evidence that in addition to chronic 
disease condition, many risk factors, such as demographic factors, social factors, personal health 
behaviors and biomedical factors have significant effects on risk of death in the elderly American 
population. Based on this evidence, we conclude that an elderly person regardless of chronic 
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disease/diseases status, life can be prolonged if you take active part in social activities, keep 
health personal behaviors, such as quitting smoking and exercising regularly, and keeping 
normal weight and maintain a good emotional health status. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
75 
 
 
REFERENCES 
Baum, S. K. (1983), "Age Identification in the Elderly: Some Theoretical Considerations," 
International journal of aging & human development, 18, 25-30. 
Berkman, L. F., Leo-Summers, L., and Horwitz, R. I. (1992), "Emotional Support and Survival 
after Myocardial Infarction. A Prospective, Population-Based Study of the Elderly," Annals of 
internal medicine, 117, 1003-1009. 
Blackman, J. A., Gurka, M. J., Gurka, K. K., and Oliver, M. N. (2011), "Emotional, 
Developmental and Behavioural Co-Morbidities of Children with Chronic Health Conditions," 
Journal of paediatrics and child health. 
Boyce, W. F., et al. (2009), "Emotional Health of Canadian and Finnish Students with 
Disabilities or Chronic Conditions," International journal of rehabilitation research. 
Internationale Zeitschrift fur Rehabilitationsforschung. Revue internationale de recherches de 
readaptation, 32, 154-161. 
Brundtland, G. H. (2002), "From the World Health Organization. Reducing Risks to Health, 
Promoting Healthy Life," JAMA : the journal of the American Medical Association, 288, 1974. 
Calle, E. E., Thun, M. J., Petrelli, J. M., Rodriguez, C., and Heath, C. W., Jr. (1999), "Body-
Mass Index and Mortality in a Prospective Cohort of U.S. Adults," The New England journal of 
medicine, 341, 1097-1105. 
CDC, "From the Centers for Disease Control and Prevention. Public Health and Aging: Trends 
in Aging--United States and Worldwide." (2003) JAMA: the journal of the American Medical 
Association, 289, 1371-1373. 
CDC, "LSOA II Linked Mortality File."(2006) Available at: 
http://www.cdc.gov/nchs/data_access/data_linkage/mortality/lsoaii_linkage.htm 
76 
 
 
CDC, " Smoking-attributable Mortality, Morbidity, and Economic Costs (SAMMEC): Adult and 
Maternal and Child Health Software." (2004) Atlanta, GA: US Department of Health and Human 
Services, CDC.  
Cox, D.R. (1972), "Regression Models and Life Tables," Journal of the Royal Statistical Society-
B, 34, 187-220.  
Crimmins, E. M., Saito, Y., and Reynolds, S. L. (1997), "Further Evidence on Recent Trends in 
the Prevalence and Incidence of Disability among Older Americans from Two Sources: The 
Lsoa and the Nhis," The journals of gerontology. Series B, Psychological sciences and social 
sciences, 52, S59-71. 
Douketis, J. D., Paradis, G., Keller, H., and Martineau, C. (2005), "Canadian Guidelines for 
Body Weight Classification in Adults: Application in Clinical Practice to Screen for Overweight 
and Obesity and to Assess Disease Risk," CMAJ: Canadian Medical Association journal = 
journal de l'Association medicale canadienne, 172, 995-998. 
Glass, T. A., de Leon, C. M., Marottoli, R. A., and Berkman, L. F. (1999), "Population Based 
Study of Social and Productive Activities as Predictors of Survival among Elderly Americans," 
BMJ, 319, 478-483. 
Gorman, B. K., and Read, J. G. (2007), " Why Men Die Younger than Women," Geriatrics & 
Aging, 10, 182-191.  
Hoffman, C., Rice, D., and Sung, H. Y. (1996), "Persons with Chronic Conditions. Their 
Prevalence and Costs," JAMA: the journal of the American Medical Association, 276, 1473-1479. 
Klein, J.P., and Moeschberger, M.L. (2003), "Survival Analysis Techniques for Censored and 
Truncated Data." (2nd ed), Springer-Verlag New York, Inc. 
77 
 
 
Kovaiou, R. D., and Grubeck-Loebenstein, B. (2006), "Age-Associated Changes within Cd4+ T 
Cells," Immunology letters, 107, 8-14. 
Kujala, U. M., Kaprio, J., Sarna, S., and Koskenvuo, M. (1998), "Relationship of Leisure-Time 
Physical Activity and Mortality: The Finnish Twin Cohort," JAMA: the journal of the American 
Medical Association, 279, 440-444. 
Kung, H. C., Hoyert, D. L., Xu, J., and Murphy, S. L. (2008), "Deaths: Final Data for 2005," 
National vital statistics reports : from the Centers for Disease Control and Prevention, National 
Center for Health Statistics, National Vital Statistics System, 56, 1-120. 
Liu, L., and Newschaffer, C. J. (2010), "Impact of Social Connections on Risk of Heart Disease, 
Cancer, and All-Cause Mortality among Elderly Americans: Findings from the Second 
Longitudinal Study of Aging (Lsoa Ii)," Archives of gerontology and geriatrics. 
McFadden, D. (1974), "Conditional Logit Analysis of Qualitative Choice Behaviour, in Frontiers 
in Econometrics, " ed. by P. Zarembka, New York: Academic Press. 
Mihelic, A. H., and Crimmins, E. M. (1997), "Loss to Folow-up in a Sample of Americans 70 
Years of Age and Older: The Lsoa 1984-1990," The journals of gerontology. Series B, 
Psychological sciences and social sciences, 52, S37-48. 
NCHS,  "LSOA II. The Second Longitudinal Study of Aging. " (2009) Available at: 
http://www.cdc.gov/nchs/r&d/nchs_datalinkage/lsoaii_data_linkage_mortality_activities.htm. 
Phillips, D. P., Ruth, T. E., and Wagner, L. M. (1993), "Psychology and Survival," Lancet, 342, 
1142-1145. 
Rao, J. N. K., and Scott, A. J. (1979), "Chi-Squared Tests for Analysis of Categorical Data from 
Complex Surveys, " Proceedings of the Survey Research Methods Section, ASA, 58–66. 
SAS Institute Inc. (2005) "SAS/STAT user’s guide, version 9.1. " Cary, NC: SAS Institute Inc. 
78 
 
 
Somervell, P. D., et al. (1989), "Psychologic Distress as a Predictor of Mortality," American 
journal of epidemiology, 130, 1013-1023. 
U.S. Census Bureau. (2011), " Facts for Features: Older Americans Month: May 2011," online 
resource, 
http://www.census.gov/newsroom/releases/archives/facts_for_features_special_editions/cb11-
ff08.html. 
U.S. Census Bureau. (2009), "The U.S. Census Bureau Reports World's Older Population 
Projected to Triple by 2050," online resource, 
http://www.census.gov/newsroom/releases/archives/international_population/cb09-97.html 
Zunzunegui, M. V., Sanchez, M. T., Garcia, A., Ribera Casado, J. M., and Otero, A. (2011), 
"Body Mass Index and Long-Term Mortality in an Elderly Mediterranean Population," Journal 
of aging and health. 
 
 
